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N(R 2 )-T ! -Q 4 ; and drugs which contain the compounds and are efficacious for thrombosis 
(2) and embolism. In said formula, wherein R 1 and R 2 are each H or the like; Q 1 is 
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Q'-Q 2 -C ( = 0) 



— N (R 1 ) -Q 3 -N (R 2 ) -T'-Q 4 



(1) 




-CO- SO, &7fC?) 



WO 01/74774 Al IIIIIIIIIIIM 



DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, 
IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, 
PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, 
TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 
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(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 



LU, MC, NL, PT, SE, TR), OAPI (BF, BJ, CF, CG, 

CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 
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m m m 

Tt^£ (Thrombosis Research, 6 8#, 507-512 
1 9 9 2^) o 
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mmhisntc.MXm"? (FXa) ^nhD>k'>§i^LhP>H>S4 

(Thrombosis Research, 1 5i, 617-629 1, 
1 9 7 9^) o 

wim&& d fx a ia««mjfii©^ii©^v^*HjiT»s t#>t sns. 
FXa vxm* tefc&mim&ztiTKz>&, —mzyy^ hn>n 

>i i i^y>^ha>tf>i r iffi#tt©^>^^*^-r 

-vm±mmzm^mm^mcivx^ §7°nha> h ^— if m&ft&mmmtfc 

UuW^n (Thrombos i s Research, 6 8i, 5 0 7- 
5 1 2 1, 1 9 9 2 ^; Journal of Clinical 
Investigation, 71 #, 1383-1389 H, 1 9 8 3f ; 
Me b i o, 1 4#, 8£-f§\ 9 2-9 7H) , SSfciKnt»#T«W8&tt£w 

(TAP) (Science, 24 8#, 5 9 3- 5 9 6H, 1990 
*3J;^7>fX^y> (AST) (Journal of 
Biological Chemistry, 2 6 3 #, 10 16 2- 

ioi67i, 1 9 8 8^) feFXa ^mrnvrnmrnt^frfrBmrnsk^'f 
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*U l*aia«@^fflfe<ttmJii^^t^i^S, tote • S&tefcK 
Q'-Q 2 -C (=0) -N (R 1 ) -Q 3 -N (R 2 ) -l^-Q 4 (1) 

kes^wts c. t as §Mfp v < \&fmn n(D 5-6 mom^mhjmm, m 
Mm^mtz z t *>&z>mm^ v < ^mm<D 5-6 mommm^M. wmm& 

SMKfc b < 2-6 (DT)Vr~V>m, 

3 
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S-N (R 3 ) - 

M-N (R 4 ) - (CHj) m- 
m*. R 4 tt7jcmM^^fe«T;^;i/S«rit*L, mtel~6(7)Ki&:£;ti*T 

§0 ) ^ 

fiMX^^Tf § C <h £ 2 #CDf&fn b < tt^ffl© 5-6 MOSHtfcEHfczK^ 

sms^T § u^t)g52 b < wfma<D 5 ~ 6 M©»3t5£X> 

gm^s^-f § i^t)fei.2 tt^i&fn b < ra^fim© 2 sua 3 at&cDas 

gm»^r & £ t % & £ 2 fficDffi? n b < tt^fri © 2 gift S & U 3 =SttcDi|g 

R 5 R 7 
C C 

R 6 R 8 

(Sf, R 5 , R\ R 7 £;<J;^R 8 te, ^afcfcfc**®^, 7jc^S> AD^>JM 
T)V*)Vm, 7 )V>r 7JV3r~)V&* 7)l>?*^&, 7)VU^y 

)V7)l*)Vm, N-7J^M;i//t^JP7j^H, N, N — z^7)]/^-JV^J )V 
/\'^J1/7WJH, 77JWH> ATD7'J-;i^SfcttAf 

a7U";i/7MiH^t„ ) 



WO 01/74774 



PCT/JPOl/02945 



TIB cd ; 



r \Cr 10 




>3 



^ 7]<m^, TJ^n;i/S> /\n^r>jim ;\n^ 

-t;v^;1/T^ n, n-^7W7$;7MM, t->;^ 

X, T->;vr;WI/S, tii§tlTfej;^7yJl/75yi, 

;s, kFP^ws/i, 7^1/75;7^jh> t;1/3^v-s, t;I/3^ 
y7jy+;n, tFD^5/7;^;H, #,m^>;i^ *M^y7^^ 

M)vn^)vm, N-7j^^;w^;i/7MM, N-7;wr~;i/- 
n - r)V^M)vn^ n - x;Hr-;v- n - T^^i/^wtt-f ;i/x;y 
N-T;i/n^->^jwt^E-r;i/^ N-7;w-N-7;^^y^jwt 

7;Wkx;v^~;^ 7;^;^;i/^-;k7;^Ji/S, smx 

5 
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Tji^jm±izmmM^vxh^N, n->?t j^jw jw^-c jit iv 
Tfei^ 3 - 6 i0^iiii*;^^w^7; wi, tu-;ps, t 

Jl/7^yi, 7U-MJl/^7$yS, 7J^J1/XJ^1/75;7J^ 

7U-ji/x;i/^jV75;7MM, T;mr;^;i/^-;i^r^y^;i/^- 
jm, TV-ivTsjifr-jiT^jtuv-tf-jm, 7Mmji/*-ji/7$;*^ 
^-;vy;i/^;p*, 7 u - Ji/X M-Ji/7 $ ; * j^^j1/7j^m, 

7^)i^^m^rc\tr^)v^^yj\y^r)v^^-r i>\ r 9 & 

<fctf R 10 Mi^otKiS 1-5 ©t;^I/>*, 2-5 

cm, sm^^'r^^^fe^^ru-jvs, iis^fn>^t i bs§7u 

-;i/T;i/^rn;i/S, tIlW§^t%cB§AfD7U"M 1 Wtt^WT 

mm %v< \t?fMm<D 2 m&&iz\$ 3 m&om&mmm^m&mh ; 
I, ^ns oo^iiKf m ^fctt^n^oN-t^^H &:H#rt -§> <d t & § 0 

6 
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§ o 

££»3§Hjteu ±f3{b^#i, £ ©Mtfn#j £ <£> CON- 

ES' K£&^5££&^»£r£jfo&£^ 

mum, mmtk. rt-v*-m* mmmmkm* mM&MWtommmm 
mem^Kimmm (s irs) , &wm*± (mods) , ^mmmom^ 
*<Dtt&m (i) *®&T%*mfo&mw?%%<D-z%>z>o 

mmz^TMWT&a 

<lQ 4 H^Vit> 

t> u < [»p© 2 sstt^fctt 3 ant©«i^Yb7K*3s, mmm^mr & z.t^ 
7x-j«, ±7^;pat, r>hu;us, ^i^->hu;«^^^fs^t^-e 

7 
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r u -)\sT)Vr-)vmt.u, mmm. 6 ~ 1 4 ©t u t^mm 2 - 6 ©x 

So 

t fe 1 fi©ArnMf$ft £5^Mto l flfi<£>g£ JcBfcU ItMiS: 5 £fcte 6 

% b < \-&fma® 2 istt^fett 3 atftcDisi'&jK^TK* tu, mm%v< « 

Mio»*fcW»n© 5-6 fi©5RJKfftfbjc*35« 2 ~ 3 fli^bTMSn 
fiSfn b < fc^ffifn© 2 3 5itt©«&^R^7K*36fi5*#W^ 

tafpfe b < \ttmm<D 2 3 m&<Dffi&mmm&&£fe. mm%i, < 
t&fmo <d 2 attt a* & & 3 $&&<Dffi&mmm& Hfos^fcfeo^i, ^ 
©figfnfe b < n^fp© 2 ss#*fc« 3 m&(Dm&m^muuT(D(£)~~®%m 

To 

8 
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ommb l < umm<Dmi-£tz.}-&Fmm<D 5 ~ 6 mvum^ 2-3 v 

©5-6 mommmh^m^m^vxmm^nrc: 2 st#£:fcfefc 3 3gfe©«g^^ 
(g> 2 j@ omm * fc n © 5 ~ 6 M (Dmmm 1 1 <h ©flaw s ft wi&fn © 5 

t°n-;k ^7ix tf^y-;k -r^^V-;K ^wvWk ^ 

tfU^X tfnU^X t!^^X tf^UvX ^t^X ^ 

3 m^m^m^mmommiz^xwm isitmobh < w^muD 5 
~ 6 M.(Dm^mit7m tmch<D £^t 0 mm & l < frwg&m© 2 ans 3 

-t>hu;H6, -r>HUx;i/S> -<y<>F'jM, -r>^vu;vs> 4vu;v 

Th7hHa^>7>77'JJH, ^^U^n;^ fh7tHnt7^'J^ 

9 



WO 01/74774 



PCT/JPOl/02945 



~)Vm, ^x/lfUy^ f b^h Fn^x; t°U^;l/X, f T7*n tf U >?;i/ 
f h^t Hnf T^/ntfUv^X, f yyatfU^x;i^ fh7bHa 
fjyn tf U tf u a tf U fh^hFntfnntfU 
h° n a t° U 5 >?x;i^ t H n tf a n tf U 5 ^ - ^tFo tf U K 3rf \/ 
U;P3t, tfU HtfU$^n;i/», f h^tFntfU HtfU5^n;i/S, tf^;f 
7^/'JM, ytHnti7;f7y'JM, 7 n fc! U i^l^ fh5th*n7a 
t°U^;i/«, ^^PtfUv^l* Th7tFaWyDt°U^H, ^f 
+M/DtfU^-;^ f h^fcFn^ityntfU^x;^ t'nn^/ 
U;i/S> ^tKntfanWJM, tfan^tVUM, ^fcFntfnn 

#tefWIS«fc<, W^tft75 i U^M-PH 1, 5-, l, 6-, 1, 7 
1, 8-, 2, 6-£fc»2, 7 -f 7f U^x;i/£(DVvfnTfc«fc<, f 

xytiu^^t fx; [2, 3-b] h°u^;vs, fx; [2, 3-c] 
f'JyM, fx; [3, 2-b] tfuswak fx/ [3, 2-c] fcfUS?;!/ 

^> fx; [3, 4-b] tfUv 5 ;^ fx; [3, 4-c] tru^vso^f 
nTU<, ?7yDtfij^HTH fyyn u, 5-b] tfu^;wx, f 
rvu [4, 5-c] tru^;vs, fyya [5, 4-b] trusts, fry 

n [5, 4-c] tfU^;i/S> fTVXi [3, 4-a] tfU^;U3£, fTV'n 
[3, 2 -a] fcfU^l^DVvrtnf J-y-Ju tfU ^y-JH-TS, f 

7Va [4, 5-c] H'J^yxM, fT^/n [4, 5-d] tfU^x;!/ 
& fT^P [5, 4-c] H'J^XJH, fTVD [3, 2-b] tfU^ 
-;i/*(DVrfm?fe£<, tfonif U^;P36T«, tfnu [2, 3-b] fcfU^ 
tfnp [2, 3-c] £US?;i/3k tfuu [3, 2-b] tfUv>;i^ tf 
nn [3, 2-c] tfU^;!^ tfnn [3, 4-b] t?U^;Ht, tfnn 
[ 3 , 4 - c ] tf U V^ftiT «k < , tf U F tf U 5 ^x;|/St«, tf U 

H [2, 3-d] b°U$^-«> tf U H [3, 2-d] fcfU^x;^, tfU 

10 
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F C3, 4-d] tf U^^njl/S, tf U F [4, 3-d] fcfU^rJVak tfU 
F [1, 2-c] tf U$>^^S, tf U F [1, 2-a] tfU 5 

n^%j;<, k^y^T^ujum tf^y [2, 3-d] ^t % /u;v^ tf 

[4, 3-d] ^T'JVJVm, tf^y [3, 4-d] ^rv*u;i^ 
[3, 2-d] FTW)V&<Dte-?ft'Vlb&<* 7Pe'JyjHt(t 7n 
[ 2 , 3 - b ] hf U ^;VS> 7 P C 2 , 3 - c ] tf U >^S, 7 D [ 3 , 2 - 

b] tf USUI'S, [3, 2-c] tfU^VS, yu [3, 4-b] tf U -J)]/ 

& yu [3, 4-c] tfu^jv3£©^*fm?*><fc<, ^^/ntfu^;i/ST 

^iJ-yn [4, 5-b] tfUvMi/g, [4, 5-c] tfUi^l/ 

t^^a [5, 4-b] tfU5?;ua£, ^ityn [5, 4-c] tfue^ 

^U-l/D [3, 4 -a] tfU^;l/X, [3, 2-a] tfU5>;l/ 

Stf>^mTfe£<, rfr^UVufc! U^^-MTfS, t^^Vn [4, 5- 

c] tfU^n;i/S, ^t^itya [4, 5-d] tfU^vn;i/S> t^7a 

[5, 4-c] tfU^-^g, rt^UVn [3, 4-b] tf U ?5?~)V&0K 
-fm? tfaa^7l/U;i^Tte, tfnn [2, l-b] ^TV*U;i^ 

tfna [1, 2-c] ^TVU;^ tfnn [2, 3-d] ^TVU;!* tfn 
n [3, 2-d] ?77'J;PS, tfnn [3, 4-d] ^TVU^SOV^TtlT 
fc<fc<, tfDD^iiyuMTH fc°nn [2, l-b] tWJM, tf 
no [i, 2-c] ttV/VJim, t°nn [2, 3-d] ^ityu^S, tf 
on [3, 2-d] ^*thv/U;VS, tfnn [3, 4-d] 3r*rWV)V&<Dte 

figfnfe b < femm<D 2 m^ttu s m&nm&mzmamz* tn^en 1 ~ 3 

11 
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n^->x^;vs^^) , 7;i/a^y7;^JH * h^sowi* 2 

ti)Vtf*zs^)l>m, 2-#;i^^x^;i,g&£) ^ y;i/3^>#;p^x;vy 
jv+jH h^>#;i/#x;M^;pg, xh^#;w^x;i/^;i/S 

^feL<«^cD^^2~7©T;i-3^^;^x;ps^emb^:T5^ys 

x^x;i/S, ^at:-;H^£) , film ^TOfeb<«W©M 
^ 2 ~ 6 ©y;H3 h^>#;i^x;i^ 1^ 

1 ~ 6 ©7MM?ffii$nfet ; t&tt^7;v^7$ 7S (mfct x^ 
mmmmsM mxu, trnusv^ tf^u^ys, t:^^/*, ^e;i/^u 



R 



13 




R 



14 
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^ 7)V>r—)Vm, 7)l*~)Vm, /\utfJ7)l*)]/M, tHa+ 



7^ An^r>M^ 7J^JH, T)lir-)\,m, T)V*~)Vm, /\ufJT)V 



[S^ X'fct, CH 2 , CH, NH, NOH, N, OSfcteSfc^U R 18 ^ R 19 
^J:D?R 20 ^ £*&5£fc7fc3&IiB% 7jcmS> nhnS, y77S, /\n^>g 
^ 7)V=¥)im. 7)V>r-)VM, 7)V*~)V&, AD^/7M;H, hFo^ 
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X 2 te, NH, N, OS&ttSSSU X 3 teN, C£fcteCH£^U 
X 4 «N, C^&ttCH§iU R 21 &<WR 22 te, S-^ailifcTkiiiJg^ zkH 




TV>5££&5*U R 23 , R 24 &<fct£R 25 ^ ^Sfefrfczfc^Iit^ TfcM^ -h 
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&2 ~ 6 &?su b < 2 ~ 6 © 

TfB©S 




R 11 , R 12 ^ R 13 feJ:^R 14 «, tufB^|WICfe<Z)^L, 1-6 ©Sfc^» 
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X^bTte, ^nnx^UJH, 7;i/^ux^U;VS, ^ntxfUM, x^P 
TfE<£>X 




j\\n<y>m^ Tjv^rjvm, x;i^x;i^> T^ji/StfctiAn^VTW 

16 
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{iS^^-To ) \Z&^T, X'fSNH, NOH> N, 0& £Z$S b < , 

&tK fito&^T/*, An^>If, T)V^)Vm, TJV^r^JVm, T)V^-~)V 




7 
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fa, >ku;14 5 -yji^n-f >FU;i4 5 -r/n^-f >FU 

;i4 5-xg^x ;w >FU;i4 5-^?;h>F'J;|/E 5-^dd-4- 

6-7 4 p^>hu ;i4 6 - x^x;w > F u ;i4 6 - ^ > f u ;v 

^>^x-jVS, 5-xfnjH>^xxM, 5 -^W>^x~jV 

5- ^DD-4-7Mn^>yfxxjH 1 6 -^nn^>^xxjp 

6- 7Mn^> i /fx^M, 6-7*n^>yfxx;H, 6-x^x 
jV^>^?xxjH, 6-^?M>^xxM, 5-7nD^^/7'JJV 
& 5-y;i/^n^>v^U;VS> 5 -^n^^^u^S, 5-x^x;wt 
>77'JM> 5 - ;* T)V^>V7 U 5-7nn-4-7Mn<>77 
U;t/X, 6 - ^nn^>77U;H, 6 -^;p^-n^>y^u;i/S> 6-7nt 
^>y^u;vs> 6 -x^x;v^>v^u;vs^ 6 -^^;v^>v^u;i/S^^ 

^-n-r>H— ;v-2 — r;PS> 5 -7d^>H-j|/- 2 -<;14 5-x^x 
;W>F-;p- 2 — ovm, 5-*^;m*>F— ^-2-<;ps, 

-^;Vrrn-r>F— ;i/-2 — r;i4 6-7*D^>H-Ji/-2-fji/S, 6- 
x^x;w>f— ;i/-2— r;i4 6-.?ww>f— ;v-2 — 014 5 
n n-< > f — )V— 3 — r;i/S, 5 -:7jk3-n-r>F— ^- 3 — 014 
^e-f >f— 3 -- r;i* 5 -x^x;w>F— 3 —r 5-^^;u 

18 



WO 01/74774 



PCT/JPO 1/02945 



-i >F-;i/-3 — (Jim, 5-^nn-4-7;i/tn-f>MV-3 — r;i* 
-yu^E-r>F-;i/- 3— ovm, 6-x^x;w>f— ;i/-3 — r;vs> e- 

-r;vs, 5 -if-K>y5 i t7x>- 2 — r;i/S^ s-^^w^y^? 

6 -^DD^>7ft7x>- 2 — f 6 -^;i/^-D^>y^^o:>- 2 
7x.>- 2 — r;PS, 6-^W>^7x>-2-fJH 1 5-7nn^ 

>^7i>-3 — r;ns, 5-7Mn^>y^t7x>-3 — r;Hk 5 

-r;v*> 5-^^;v^>v^^-^x>-3--r;v*> s-7nn-4-7Mo 
^W5 : t7i>- 3 — r;i/S> 6 - ^ nn^>v^t7x> - 3 -^fM, 6 
-7;vtn^>*/ft7i>- 3 — r;P3£, 6 -^n^^>y^^x>- 3 - 
-f ;i/S> 6 - X^XjW^ >^7x>-3 — (JVM, 6 -^^)]y^> "Jtt V 

x>-3--r;i* 5-7an^>777>-2 — f;i/S, 5-7Wd^// 
— r;P2k 5-7*n^>y77>-2-^fjH, 5-x^x;i/^> 
*/y^>- 2 --iJim, s-^)V^>^y^>-2-^)vm, 5-7nn-4 

-7ji/tnA> i /77>- 2 — r;i* 6 -7no^>y77>- 2 — r;i^ 
6 -^;v^-n^>v^^>- 2 — r;vs^ 6-7*0^>y77>- 2 — r;p 

X, 6 -ifriM^^^- 2 — - r;WS, 6-^fJK>777>-2--f 
Jl/S, 5-^nn^>v/^^>-3->r;V36, 5 -:7;i^n^>v*:7 5>- 3 - 
-f 5-7*D^>777>-3-<Jl/& 5 -xfr:M>!/77>- 3 

— r;i/S, 5 -^?-;i/^>y s 7^>- 3 — r;vs> 5-7nn-4-7Mn^ 
>V??>- 3 --f 6-7on^y/77>-3 — r;V2k 6-^;v^-d 

19 



WO 01/74774 



PCT/JPOl/02945 



sov*y^>~ 3 — oim, 6 -^n^>>/77>- 3 — f;PS> 6-x^x 
> v*7 ^ > - 3 — r 6 - * <?)Wo*jy y > - 3 — r ;i^?^«fc d 

5-^n^>H-;H2 — r;vs, 5-x^x;w>f~;p- 2 — r;v 

X, 5-^^;W>H— )V- 2 — r;i/S, 5-^nn-4-7Mn-f>H-;v 

-2 — r;i^, 6 -^nu-f >f-;u- 2 — r;vs, , 6-7Md-(>mv 

-2— r;i/^ 6-^n^>HV-2-fJH, 6 -x^x;w>K-;v- 
2--f;i/S, 6-^5 1 ;i/-r>F-;v-2--i';i/^ 5 -^Dn^>ywi> 
-2— r;vs, 5-7Mn^>y?t7x>- 2 — r;vs, s-^a^oy 
^yoc>-2 — r;i/*> 5-x^-m>vW7x>-2— r;PS, 5-* 
^;v^>v*^t7x>- 2 — r;v^ 5-^00-4-7^^/^71 

>-2— r;i/S, 6-7aa^>7'?t7i>-2— f;i/S, 6-7;v^n^> 

W7i>- 2 — r;«, 6-7owW7x>-2 — r;i/S, 6-X 

f-JK>yft7x>- 2 6 -^W>W7x>- 2 — OV 

5-^nn^/77>-2 — r;vs> 5-7^0^^/777-2 — r 
5-7*D^>y77> - 2— r;vs, 5-xfnjK>^/77>-2- 
-f;^ 5 -/^;^> v /7^>-2 — r;i/S, 5-^no-4-7Mo^> 

V*7^>-2— OPS, 6-700^77777-2-^M, 6-7^0^ 

>Vyy>- 2 ->f;PS, 6-7"nw/77>-2- f;w*, 6-x^x;i^ 

^>/75>- 2 — r;i* 6-/?jK>y77>- 2 —ovmtm\z0^v 



R 



21 
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(Sf, X 2 , X 3 , X 4 , R 21 *5J;rXR 22 ^ MfBtUgCfc^&^U 4~7©ic 
&££<h#W£b<, #(:-^c^§:t«t^. R 21 :fcJ;^R 22 teu 

#^^iLfc7X^M^> y7/s, Any>jm^ 7;^;^ 7;i^x;i/^ 7 

M^MSfcttAPy y 7;^M*Wi L^. R 21 £;J;£KR 22 <*:LTte, — 

^ 5-x^x;w>^vu;i/», 6-^nn-r> 

^/um 6 >yyy;i/S, 6 -^n^E-r >^vu;us, 6-x 

-f ^ ^VJ jim. 5 - r/n^>y-r a ^vu 5 -x^-;i/^>w ^ ^ 

-^an^>^7yjM, 5-7Mn^>yf7yjJH, 
> V^TV U 5 - xrPx;w^ > V^YV U 6 - i7 p n ^ > V^T V 
U;i/£, 6-y;l^n^>yWyu;i/S> 6-7*n^^>yf7y'jm 6 
-x^M>y?7yj;H, 5-^pn^>y^^rU-yu;i/S> s-y;^ 
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5- ^Dt^>y-f v ^-y v* u ;h 

6- yDt^>^vwyj;i/i 



5 - x^x;i^ > w y =py y u )V 

6 - x^x;w< > y -r v y y u ;p 
5 -x^x;w^>y-r y^yu;v 

6 - x^x;i^ > yV v =H*y u 



#™^$n&%©Tte&v^\ 5-^na^>^;-^-3-^jn, 5 -y 
;i/^-n-r >^v— 3 — r;vs> 5 -yn^E-r y^v-jv- 3 — r;vs, 5 - 
x^x;w>^y— ;i/-3 — r;ws, >^y— ;v-3— r;v*> 6 

-^;v^-n-r >^y— )v- 3 — t;ps, 6 -y*u^ )v- 3 — r;i^, 
6 - x^x;h- >^y — ;p - 3 - -t ;vs, 5-^Do^>y<5 ^y— ;v - 2 - 
-f 5 -y;i^n^>yv ^V-;i/- 2 -- r;vs, 5-7'a^>y^5 
^y-;i/ - 2 — r ;vs> 5 - x=px;i/^ > y-r ^ & y— )V -2 — r 6 - # 
n p^>vW 5 ^v-;i/- 2 -- f 6 -y;i^n^>y-f 5 ^V-;v- 2 - 
6 -7^ : &^>^5^v-ji/- 2 — r;i/*^ 6-x^-;k>^5 
PV—fr- 2 — r;i/S, 5-^nnww-;v-2- 5-y;i^ 
n^>^yy-JV- 2 — r;vs, 5 -7'D^>y>ry^- 2 — f 
5 -x^;K>y^7y-;v- 2 6-7dd^> y^r y— 2 
— ovm, 6-7Mu^>yf7y-jv-2 — 01^, 6-ya^e^y^r 
y— 2— -Hi/*, 6 -xf-jK> , /?7y-;v- 2 
^>y^ity~ ;v- 2 — r;vs, 5 -y;^a^>v^^+hy-;i/- 2 — r;i^ 
S> 5 -7'n^>y wy-^- 2 -i'M, 5 -x^x;^>y^+)-y 
— )V- 2— r;«, 6 - i7 n >y^+f-y— 2 — r;i"3k G-yjiJrxn 
i>V*ttV—)V- 2 — f;i/S, 6 -yn^^>y^i7-y— ;)/- 2 — 
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V—)V-3-' OVm, 5 - 7MD^>y< 7^- 3 - ^JH, 5-7* 

u=E^>^M v?7v- )V- 3 --r;vs, 5 -x^-;i/^>vv v^TV— 
3--r;i/X, 6-^dd^>vw^tv-;I/- 3 — r;vs, 6-y;i^n^> 
yy vf7^-;v- 3 — r,«> 6 -^n^r^>y< yf7v-^- 3 — ov 

3— 5-7JPtn^>^VW-Jh3-^«, 5- 

^nt^>^vw^- 3 — - r;i^ 5 -if-jK>^vwy^ 

-3--r;i/S, 6-^nD^>vW^ritv-;i/-3— r;i/S, 6-y;P:tn^ 

>"M v^uv— ;v- 3 — r;i/S, 6 -^n^>y-r y^u-y— ;p- 3 — r;i/ 

n^>w^^v— 2 — ovm. 5 -y;k^n^>y-r^#v~;p- 2 — r 
5-:/P^>vV^y-;i/-2-- f;vs> 5-x^x;]/^>yv==^ 
y-;v-2-^;i/S, 6-^nn^>yv^^V-;v-2— om, Q-yjv-t 
n^>yy )V- 2 — ovm, 6 -yn^>w ^^V-;i/- 2 — f ;i/ 
6 - x ^x;p^ > w ^ ^y — )V - 2 - -r 5 - ^ n p ^ > y t y — 
;i/-2— r;i/S, 5 -7MD^>y? 2 — f 5-^n^> 
vwy-;p-2— r;i/S> 5 -xf -M>y? 7y^- 2 ;n, 6- 
^pn^>y^ry-;i/- 2 -^ovm. 6-7Mn^>^7y-jp- 2 — r 
6 - 7*nt^>yf7y-Ji/- 2 — r 6 -x^x;v^>y^ry— 
;i/-2— r;«. 5-^on^>y^ity— 2 — ovm, 
>y^ity-;i/- 2 — ovm, 5 -yn^e^>y^ity-;v- 2 --ovm, 

5 -x^x;i/^>y^+)-y-;^- 2 --r;i/S> 6 - ^nn^>y^+f-y-;i/ 
-2 — r;i/S> 6-y;v^D^>y^ity-;i/-2— r;i/S, 6-ya^> 
y^-^r+>-y— 2 — r e -x^x;i/^>y^-^y— 2 — r;i/S^ 
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W3£<h^KU R 23 , R 24 £>cMR 26 «, mmtmVh(D&w;V, 5-8 ©ifc 

— ovm, 6 -7d^; u >- 2 -- r jus, 6-i^^;u>-2-^;v 

6-7dd^f; u >- 3— r;vx, 6 -TUl^U^/ U>-3 — ovs, 6 
n^;u>-2-^j^ 7-7Ma^;u>-2 — ovg, 
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3--r;us> 7-7Mn+/u>-3 — r;p»> 7-ynwu>-3 — r 

s, 6 -t/;1/^ck v^y u y- 3— r;«> u>- 3— < 

6-i^kv^u>-3 — r;i* 7-#pn-rv3r/ u>- 3 - 
7-^;i/^-n-f y^y u>-3 — <r;i/2k 7 -7n^ y^y U >- 3 

— avm, 7 - x?-Mv^y u >- 3 — r;i/*^#^^Lv^ 0 
fi^stt § n <h & ^isfp b < CTi^n© 5 ~ 6 mom^Xmitymm, m 

ji £ h & L < }Z?fma<D 5-6 M©^*^^, 

ems ^ t h&&mmh v < ^muz) 2 m^r^t 3 m^m^mt 
sfcsw^fti. z. t. % & h v < }S7Fmm<D 2 at& 3 m&vm 

&ofct><£>£^u M^_«^u;i/S, tfau;i/», fx^jn, tf^yu;i/S, 

I'S^/'JiH ^7yjxM, ^+hyij;i/S, ^1tyuz:;vs, 
Vim, b!U5S>H* tfU^-^fi, fcfnU^-;^ tf^^^~;i/*, tf 
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?77'JJ^ ^7y7y~UM, 7 tru^ 
bU^v^S, bU^-il* tfD'J>?-;i/S, tf^^^n;^ tf^ 

u ^e;1/^ u ~;bS> ^t^;^^ &n h u ?vu )V&iffi& v 

<, tf^yj;^ i'^^V'jM, fcfUvWg, b°U^>>VJ/g> tfU^v 5 ^ 

fc, ^tlS©1Sm^*©5^, tt*IiSSST«, N-t^Ht&oT 
*>«t:V:». 

ma l < ra^Mj© 2 is&*fe« 3 an403fii-&^fc7K^* t ttn 

( 1 ) ^ CD Q 4 ©mBJ fcl* ViTfB* L fcfif D fe L < fct^ffif P © 2 SRft £ 3 5R 

( i ) * <d Q A 0mm \z& ^xmwt t tcmm % l < te^g&fp© 2 aittsfc a 3 as 
^>y^x-;vs> -r>Hu;i/S, -Y>HUn;v», -fv-r >fu;i^ 

xytfu^;^ 7=-h^b h'nfxy tfu^;i/S, ^ryntf'j^s, T^h^ 

b F a V n tf U ^;i/«> fh7kHnt7fU f7Vnif'j ^ v 

x;i/S, b ^ t HD^7ya tf U ^-;i/S> fcfnntfU ^bFnb 
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FntfDDtfu ^ v—jim, v t f n tf u h u tf u h tf u $ ^pji, 

^h^h FPtfU FtfU^^n;!/^, k7/f7^'J;H, ^hHntf^y 
^T^U;^ ^ntfUv^VS, rh7k Fpyatf U5?;i/g, ^+h/Pk:U 

t H n?7^D tf U ^y; tf U ^^^H^SftfS £ <h^T ^ 

fryntfij^y-jl/S, ThykFPfTy'nHU^M, tfPPtf'J^ 
FPtfPPtfU^~;vx> tf^/^xyu;]/*> yth*nk7 

U^;VS> xb^bHo^-y-ynt°U^;i/S, knntf'JyM, ^kFnk° 
DDtfiJ-yJVS, Th7kHnHnnkiJ^E ^ij-^n tf'j^-;vs, 

5, 6, 7 -fh7k HP- 5, 6 -T-b^^^l/^TyPhfU^n;!/^ 
«fctX5, 6-h'J^^^>-4, 5, 6, 7 -fh7k FP^TV*P tf U 
;VXtW£L-<, iiirh7tFn^>^7^'JJ«, fh7kHafx; tf 
USWSk xb^t FP^XV*PtfU^;VS, ^ h ^ t Fnf77n tf U 

$>k HPtfPPtfU^^-;VS> ^tHPtf^y^T^U^S, T^h^b 

Kp^iT-yptfu^;^ HPtfpp^ryu;^ 4, 5, 6, 1 

u^fp>-4, 5, 6, 7 - ^ h ^ t f p y p tf u j?z?~)i>mmi£ v 
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/HUv^Tte, fx/ [2, 3-b] tfU^>, fx/ [2, 3-c] HUv 
>, fx/ [3, 2-b] HUvX fx/ [3, 2-c] HU>*>> fx/ 
[3, 4-b] tfU^X fx/ [3, 4-c] tfU^XD^m^feckV^ 
fx/ [2, 3-c] HUi^&J^f X/ [3, 2-c] HU >>>#W £ L 

f rv*ntfu^>Tte> fryn [4, 5-b] hu^x fxv*P [4, 5- 
c] tfu^x fyyn [5, 4-b] tfu^>> fyyn [5, 4-c] hu 

fTV'P [3, 4 -a] tfU^>> fTya [3, 2 -a] HU^XD^ 
tnTfej;^^, fT^/ a 14, 5 - c] HU ^>*<k^7^D [5, 4- 

c] HU^>#W£b<> 

f TyntfU^^T^ fTV^n [4, 5-c] HU fTVn [4, 

5-d] HU^X fTVa [5, 4-c] bfU^X f77o [3, 2- 
b] HU^>mvrm?fei;U^\ fT^/D [4, 5-d] HU^>#W£ 

HppHU^>T«, Hpp [2, 3-b] HU^>\ Hpp [2, 3-c] H 

US>>, Hpp [3, 2-b] HU>>>, h'na [3, 2-c] HU^>> Hp 

P [3, 4-b] fcfUS>>, HPP [3, 4-c] 5?>©V>f 

HPP [2, 3-c] tfU^>43itXtfPP [3, 2-c] HU^>#W£ 

HPPHU ^v^Tte, HDD [3, 4-d] HU^>>>> HPP [3, 2- 

d] tf'J^^X [2, 3-d] HU^>©VvfnTfe£^\ HPP [3, 
4-d] HUa^>#W£L<, 

t°UFt: 01 J$^>m HU H [2, 3-d] H'J^^X HUH [3, 2- 
d] t°'J5^X HUH [3, 4-d] HU^i»> HUH [4, 3-d] HU 
=x>*>, HUH [1, 2-c] HU^>, HUH [1, 2-a] HU5^>© 
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^fniffej;^^ tfUF [3, 4-d] t!U $>>>£;£LKtiy F [4, 3- 
d] h°U5^>#W£b<, 

ti7;f7y^TH t°^y [2, 3-d] ?7vHk tf^y [4, 3- 
d] fyy-;K tf^y [3, 4-d] ^tv-;k tf^y [3, 2-d] 
y-^cDv^tiTfej;^^ tf^y [4, 3-d] ^pt v*-;p&<k^tf^y 

[3, 4-d] ?7y-MW$L<> 
^PtfUi^Tte, [2, 3-b] t°U^>, [2, 3-c] tfU^ 

>, 7U [3, 2-b] tfUv>, [3, 2-c] kfU^X !7P [3, 4 

-b] k°Uv>, !7P [3, 4-c] tfUi^X^l/^tlTfe^l/^^ ?p [2, 
3-c] tfUS^&JcO^n [3, 2-c] tfU^>/5W^L<, 
^4^/P tf U S?>Tte, t^U-yo [4, 5-b] h°U> ? >, ^i^/P 
[4, 5-c] b°U^>, tW^/n [5, 4-b] tfUS?>, t^Vn 
[5, 4-c] EUe?>> ^1tv*P [3, 4 -a] tfU^>> 
[3, 2 -a] fcfU^^VvfnTfcJ;^ t+fyn [4, 5-c] b°U> ? > 
*«fcmtyD [5, 4-c] t°U^>#W£b<, 

^1^y*nHU^>T«, ^1tv*p [4, 5-c] HU^vX ttVSu 
14, 5-d] tfU^X [5, 4-c] t°U^>, t^lryn 

[3, 4-b] h°U^>mvfnTfeJ;l^\ t^ya [4, 5-d] tfU 

k-pnfry-jurn tfnn [2, l-b] ?ry-;K tfnn [l, 2- 

c] ?ry-;K t°nn[2, 3-d]f7y-;K hdd [3, 2-d] ?jy 

— ;k tfnn [3, 4-d] ^rv*— ;WD^rm?fc t°PP [3, 4- 

d] f7y-MWSK, 

EDnt^fy-J^a, b°PP [2, l-b] ^^r+hy— ;K kfPP [1, 2 
- c] rt^-tfV— t°PP [2, 3-d] ^-=^v*-;k tfnn [3, 2- 
d] ttW—M b°PP [3, 4-d] t^y-iKDV^tnTfej;^^ tf 
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DP [3, 4-d] ttW—mm^l'^K 

©5-6 mm fe l < OTiafpo 2 gttt^fcte 3 mtt©^^ 
1 «~ 3fltiLfc/\nyy 7M;n, t^/x, yy;s, 7^y;s, t 

£) , c r c r >^n7»C,-c f 7J^JH ^n^nt^l/;* 
1, 1-^^-2-kHD^yx^Ma , C-CsT)Vn3rz/m M 

^h^r^s, xb^yMt') , c 1 -c,r;p34 i >'C l -c 6 T;^;p 

^^;^n;py^;ps, t e r t h^^i/tfx^^wg&H) , c 2 
Hz;n, ru;t^&<?£) , c 2 -c 6 ©t;^-;w» (mfcl 

x h^->^;i/7p-;i/S, t e r t - ? h^^ft )ltf-)im?3: 

£) > 757 C.-CeXJl/^l/X (Mx.«\ 75/^^ 7^7X^1/^ 
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c 6 T;i/^;i/^ (WAfcf, n, n-^ws;^?;^ n, N-yif^ 

^) , c-c 6 T)vti;^)vm mm** ^jvy°u 
c-c,7;wi'S T^^;i/T^/y^;vs^i:) , c,-c,t;^ 

;t^r^;i/S, x^i^wt^-f;!/^ -fv^PtJM^wwM, tert- 
^;i/*;w^-r;i/3£^H) , n, n-^ (c,-c 6 7M;w #;w^-r;i/^ 

ag, N-xws/s^a , c-c^r)v^)vr^/m m%.& n, n 

-y^^75 71> N, N-^XfJl/75yl> N-^jl/-N-X^;|/T ^ 

^x;PS> WJXM, H'JyM, HU^yXJH, fh7hHnk°7X 

T&£>fc& 5-PWI/-4, 5, 6, 7-f h7kFnf7yn [5, 4-c] 
tfU> ? >-2 — OVSk 4, 5, 6, 7-fh7tFn?7yn [5, 4-c] 
tf'J^>- 2— f;«, 5-^07*0^-4, 5, 6, 7-fh7kFnf 
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yy*D [5, 4-c] tfU^>-2 — (Jim, 5-#;M^>^5P;P-4, 5, 
6, 7-Tb7hFafr/n [5, 4-c] tfU z?>- 2 — 5-^ 
JI/-4, 5, 6, 7-f h^kFD^/D [5, 4-c] fcf U^>— 2 — f ;i/ 
5- -4, 5, 6, 7 -fh7kFnf7yn [5, 4- 

c] tfU^>- 2 — 01/S> 5-^^;i/-4, 5, 6, 7-rh7bFD?7y 
P [4, 5-c] h°U^>-2 — (Jim, 6-*?-)V-4, 5, 6, 7-^h^ 
kHDfx; [2, 3-c] \±W>- 2 — Ol'X, 5-^^;i/-4, 5, 6, 

7-fb7kFntWa [5, 4-c] fcfU>*>-2— r;«, 5-*3\N/ 
-4, 6 -5?t FD- 5H-tfDP [3, 4-d] ?77Hl/- 2 --fJH, 
5, 7-^kFo-6-^^jHfnn [3, 4-d] tf U^S*>-2— r;V3k 

5, 6-^*3\rt/-4, 5, 6, 7-Th7kFaf7y*0 [4, 5-d] t°U 
^>-2— r;US, 5, 6-^^-4, 5, 6, 7-fh7kHDW 
V*n [4. 5-d] HU^v>- 2 5-^^W5/-4, 5, 

6, 7-Th7kHa^>y [d] ^rv-;i/-2— f;vs, 5- (4-t?u^ 

;W -4, 5, 6, 7 - fh7tFnf77n [5, 4-c] h!U^>-2— T 
6, 7-ykHn-4H-H7; [4, 3-d] ?7^-2--fJ|/S 
f©2ittli^S, 4- (4-tfU^;V) 7xZMf^$tf§Li^t 

mi^fe b < fc£$m^<£>&3&& i~6 ®t;v^i/>*> 
mm>b l < 2-6 ©r;v^n 

M-N (R 3 ) - 
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m-N (R 4 ) - (CHj) m- 

Mf^fe b < ^^©^^m 2-6 ©T;i^x P LTtt, X^n P > 
yptfxi/>*, y^~u>M. ^>^xl/>S, ^>-xt/>S#£#&f 

S-n (r 3 ) -^43H-^r 3 ^> 7K*M-?^rc^r;i/^;i/*T^^^\ 

S-N (R 4 ) - (CH 2 ) m-iZtetf&R*^ 7mm^%.tz.UT)V*)l&X 
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\?.)vmm*mfz> z. t^-e^, m« 1 ~ 6 ©itt$§^ 1-3 (omkam^ 

b^o 

(DQ^mmiz^xm^L-r^mah l < «TOfn© 5-6 m©^^*^* 

2tt©S<h&ofc&©£ici*U *#l$&$|<hbTteu ^D^v^X*, v 
43 «k U? oc - 1/ >m&1R$z b^ a 

2m(Dmfu%v<\wmm(D5-6M(Dmmm^:&t\±, — ^ (i) 

Q^mmzte ^TnZM bfct&fP b < «^FISfP(D 5-6 2 fffi©^ 

X tfA-^X tf^U^X ^I^XX :*+1^7^X WJX 

>>x ^r-xr^x wwjx ^b^y-;K hurv-;k hjt^ 
=^xx tru^xx tfng-xx tf^-xx t?^y-xx HJ7vf-;w5«fc 

(1) 4 J ©Q 4 ©i^0J^^ViTfSmbfe^P%b<CTia?P(D2^f4^7£ 
« 3 m&oMfrmi&mff 2 «©S £ &o & «b <D b , tlx 
-fXrX -f>^X :h:7^i>X f h7kh*nt7^l/>, T>b^ir 

J; ^ 7 9 V >ifi 2 o <£> b V^J fc bT^frf £ £ £ 

§ o 

2 <ffic£«pfe b < fi^ftfn© 2 ^tt^fc« 3 an4<D*g-&«^ai^sii bx«> 
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— A85£ (1) 4'©Q 4 ©^^fe^TfB«b7c|^P%b<fWi^n©2^'[4^7t 
fci 3 5fttt©«f^»[*g^ 2i0lt^^fcfe©^Ml/, ^flcftfofli turn 

USy>, ^b5b: Hn^r>HU^X ^>y > ?7V-;K fh^kFo^X/^ 
TV-;K ±^^U^>, rh7kFoWJ^X ^x/h°U^>> 
kFPfxykUyX ^Tl/DtfU^>, rh^kFaf T^akUyX 5^ 
Tl/PkfU^>, ^h^fcHn^T^ntfU^X tfnnt!U^>, i?kF 
DtfPDkfU^>, -^h^t^ntfDDkfU^X kfPPkfU^>>>, ^kFn 
kfPPkfU^X ykFuk'JF^tyjX tf^y^TV-;K ^kFnk 

7/fry-;K 7Dt;u^x fh7kFD7Dk'j^x ^Wntfu^ 

77Dk'J^yX kDDkUyX x h ^k Ha kP a t!U v>\ kU FkU 

kf^y^rv-;k ^kFnk^/^y^iK ^uk!Uv>> 

l/PtfUv'X ^itypk!U^>, kfPP^7\A-;k ^kiFPkfPP^T 
\A-;k k'aa ^-^it V f -;kfe J; kFakao ttW—JVifi 2 £ & 

^e^©^^«#fcf!fIS«^<, m.fcJtt-^U^Tfck 1, 5-, 1, 6 
-, l, 7-, l, 8-, 2, 6-, 2, 7 -^y^-V^>(D^-irti^%<k<, 
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?xyt:'j^>m fx; [2, 3-b] tf fxy [2, 3-c] tf 
us», ?x; [3, 2-b] tf ?xy [3, 2-c] tfue^ ^x 

y [3, 4-b] tTU^>> 5^X7 [3, 4-c] tf U ^>0^fnTfei < , 
^7ynH'Jy>ttt f7^/D [4, 5-b] fcfU^X ?7V f ci [4, 5- 

c] tfU^>> f7^D [5, 4-b] tfUv^X ^TVXi [5, 4-c] tfU 
$^>, f7^/D [3, 4 -a] tfU^X ^Tl/P [3, 2 -a] tfU>?><W 
ftlT%J;<, 5=-T % /ntf U^>T^ ?7^D [4, 5-c] tfD^X 
^7V*P [4, 5-d] fcfU^X ^TV*D [5, 4-c] t°U^>, 3^7 

[3, 2-b] tf U^^>©l^TnTfe c fc<, tfDPtf U5»T?«, k°nn 
[2, 3-b] h°U> ? >> HDD [2, 3-c] b°Uv>, HDD [3, 2- 
b] tf'JyX tf D D [3, 2-c] tfU^>, HDD [3, 4-b] k°Uy 
X h°PP [3, 4-c] tf U^>(D^ftlTfe];<, HPPlfU^y^TfcL 
tfPP [3, 4-d] tfU^X tf D D [3, 2-d] tfU^> ? >> tf D D 
[2, 3-d] tfU^>©Vvf;?rtf tfU Ftf U^^>T«, tf U H 

[2, 3-d] tfU^X tfU H [3, 2-d] tfU^X tfU H [3, 4 

-d] tf U5> ? >^fnTfe«fc<, tf^y^Ty-;i/-e«, tf^y [2, 3- 

d] ?7VHK tf^y [4, 3-d] ^7V-;k tf^y [3, 4-d] ^7 

v*-;k tf^y [3, 2-d] ^yy-;k©^rm?fe£<, ^Dtfu^>T 

7D [2, 3-b] tf'J^X 7D [2, 3-c] tfU^X 7D [3, 2 
-b] tfUv>>, 7D [3, 2-c] tf'Jv^ 7? D [3, 4-b] fc°U^>, 
77 n [3, 4-c] tf U> 5 >©^TtiT^J:<, ^iJVDtf U^>T^> ^ 

u-\/d [4, 5-b] tfu^x ^ityn [4, 5-c] tru^x 2-3^/ 

d [5, 4-b] H'JyX ^UVa [5, 4-c] fc!U>>>, W7n 
[3, 4- a] t!U^>, ^it^/D [3, 2 -a] tf U yXD^ftltfeJ; 
<, ^^ypt:U^>^^ [4, 5-c] tfU^X 

VD [4, 5-d] tfU^>, t^^Cl [5, 4-c] IfU^yX #3riJ- 
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V/D [3, 4-b] t°U^y>©^fntfeJ;<, h'nn^y-j^H tin 

n [2, l-b] ^rywK i^pp [i, 2-c] ?ry-;K trnn [3, 
2-d] ^yy-;k tfnn [3, 4-d] ^yv-;i/©^~rn-r ; fej:<, tin 
p^+b/-;bTte> t!an [2, l-b] :t^+f-V*— ;k tfnn [l, 2- 
c] tt-W— ;k fc°PP [2, 3-d] ^1tV-;K tfPP [3, 2-d] 

^^v-;k ifpp [3, 4-d] ^ity-;v©v^m-rfej;<, £;fc;m 

±.mo 2 mom u \s^m no 5 — 6 m.om^fik'i&km^ 2 mom n 
b < ityfmmo 5-6 McD^m^s, 2 momm^is < u^mmo 2 gtffit:& 

fcfc 3 st^jg^ft^g, 43 «t a? 2 ffficotSf n b < o 2 attt g & 3 

^-n^ni-3fi^em*^T^iiife$>D, 

py>nm ;\ny>gf *iifl^5 3figftifeADyy 7;WH, 75/ 

->7/*> T^yjMM, 75>VS, kF0^y75y/l, fill 

i«OMSt2~6©7;^-;n txjn, 7<j;vs&a > mil 

^fe L < 2 ~ 6 ©7 J^^H (MM*. x^x;i^> 7°Pt° 

x;i/X&«*£) , itim Mtfe b < ^©Mt 2 ~ 6 or^n^v'^;^ 
x;i^ (WAtf, *b^#;i^x;i^ xb^#;i^x;i/g&<H) 

^m2CD7;ber-l/>S, ^it2©7M^l/>S, 1-NH-, 
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fi-N (R 4 ) - (CH 2 ) 2 ~, StS^tt § u t $ l> 2 ffi0®ft U < 

^mn(D 5 ~ 6 m.<Dmvtmit7mm, mmm& mt z. t % & § 2 #©tsfp t> b 

fe b < fcj^gafn© 2 5gft^fe« 3 b < , 4»T 

£\ ->^D^\^r->l/>S J ^7xnl/>^©2«©i^fO ! feb<«^FISfDC^ 5~6 

7kmm&fe\$mm&&m~rz> z £%%>&m%s*>L < \$sfmn<D 2 ?t<i4£7c« 3 m 

ttOiBS^^SRaSSl?* SQ 2 «#!g-£/W3;b^o d£T. Q 2 ^ 

$MS£-£Kk -jk^: (1) 

Q l -Q 2 -C (=0) -N (R 1 ) -Q 3 -N (R 2 ) -T'-Q 4 (1) 
[^4>> RK RK QK Q\ QK Q^^OT'tt, KrlBt^CbCD^f. ] 

TflB©--«5£ ( 1 ' ) 
Q'-C (=0) -N (R 1 ) -Q 3 -N (R 2 ) -T'-Q 4 (1') 

tc\t3m^(Dmmmm^m^v, rk r\ qk q^^ot 1 ^ Mia^m 
e^s s z> zl t >b & & 5Px y tr u >w£, 

e^S^ & Ji t *> & h b H n^T v/n tf U 
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mm&^m-r & ^ t % & & v t f n tf ^ / ^77 u ;nk 

smS^WT £ ££fe&£tfnntfU5 >>~;i/*, 

ems^WT & £ t &as«tWD tf u 

1/ >^7!/n tr U 

£7tttfi^S§WT-5^<h i feS-S 5, 6-hU^^k>~4, 5, 6, 7 h 
7tF n^Tl/n tf U ^y^J«T & t) ; 
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% L < }fcfffia<D 5-6 M©^^b7Km»^fe«S^^#-r a z. t % % Z> 2 
ti5 ©tBf P *> V < \3sfm P ©5-6 § © #W * b < » S Q 1 - 

Q^LTH 5- (4-tfU^I/) ?7V'UJI/S, 1- (4-h°U^;i/) tf^ 

R 5 R 7 
I I 

» — c-c— 



r;wi/S, T;i/^~;i/S, y;i^-;i/X, r;vn=^>s, r;V3^-> 
;kr;^;n, n - 7; J^7; , n, n-^t;v^;^;v 

TIB 

Q 5 «Kit 1-8 <DT)V3rV>m-£K.fcm.mm 2-8 ©T;i/^r- ^> 
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7m&, T)V>r—)Vm, y;i^n;i^ AD^>if, ad^ 

-7WT5/7mS, N, N-^7JW75;7WS, TS^I/ 
& 7yJV7J^;VS> «mS^bTfed;V^Tv';VT^/S, y;io^><^ 

/1, tFD+H$;i, 7^75 7 7Mm r;i/n^->*> y;^n^ 
'>7;^jh, kFn^->7WS, #;i/tf^>;i/», *j^^y7;^;i/ 
T;V3^^^;i/^;^S, 7Jl/3^^JH-;k7WI, y;i/n^># 
;^-;pr;i/^;i/T^yS, *M^^7W75/1, y;pn^>;*7;i^- 

;vS-hfcg^*& w it & J; - t;I/^;p^/ )vn^ Jim, r )V*)vm± Kg 
ms^uxfej^N, N-^T;v^;i/^;w^-r;i/^ N-y;Hr-;i/#;wt 
^e-Oi/S, N-y;vy-;i^;wt^;vy;i^;vs, N-y;Hr-;u-N-y;v 
^;i/#;i/A^-r n - y ;Hr - n - y^^k^i/A^ ;py;i/^;i/S, 
n - y;i/3 ^ ->#;i//^-f n - y n - y )Vn ^>#;wt^E-r ;p 

^ N-7J^^y*^/t ; E^Jl'7MiH, N-7MJV-N-7Jk3 + ^ 

;wt^E-<;i/y;i/^;i/S, i~3M©y;Wr;i/STgm$nT^Tfeiv^;wty 

*)vm ±\zmmm& W bx J; ^ N - 7JW^;v/tt^ ;vr; y 
;wt^E-r ;i^^>y;i^;i/X, n - y;i/3r;i/#;i/A^-r ;i^=i^>y; wvs, 

^m^n^^^^^y;^;^, ru-m y^;v^;i/*, ato7 
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_hHB©giH*R 5 , R<\ R 7 ^J:rXR 8 {c-oViTM(ci&^*r^)c /\ny>Kf 

uth, Sim ^fet<(«oc-c 6 7;wn 

tTft ±fB07Jl/+;Ht 1 ~ 3l©ADy>ratttUfcfe0 

mmvrc%(D (m%.& ^7;^f;n, i-^7yxf;n^a a^wsti 

-6<D^(D tfn;ps, 7u;n^a ##tf&nsc T;i^~;i,g<j: 

iifiHi^a 1 m&m^&umvt&fefefrfcWioimmw: 2 ~ 6 ©fe© (#1*. 

«\ x5=-n;PS> y°u tf - £) #^fsn&„ 7^StlTit c,- 
sicc r c u 7'J-;niiMUfc7'j-;mv7j;^;n 7x 
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zsmfeE) ifimvf BtlZo 7J^^y7WSittll ±.U<D C - C ,T )V 
^>7^;i/^ 1-tHa^yx^S^;^) /^fsn^o ^;i/^S>T;i/^ 

^;w\^-r;^ N->'^D^'ntf;i/^;wt^;i/S^:<H) ^^fe»nSo n, 
n - ^7;^;w;i//\^^ Lttt, iwiafeb< «sa©±f20C 1 -c 6 T 

; w t^E-r ;i/T;mF;PK turn n - 7)^)Vts )vn^ )vmtfi±M 
©c-c 6 7;i/^;ntlibfcS n-^^;v^;w^-t 
X, N-^;v#;w^^;i/x^;vs&£) ^^fsn^o n, n-^t;!/^ 
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D7U-;Hiim -hr^: (i) (DQ^mmizfrz^^uyv-jv^tm 
Dfe©*we.n5. AfnT'J-jVTMJVSiitfi ±ib©c,-c i t;i/ 

g % ^n^jgC^ ±m(DC 2 -C s 7)V*r~)Vm, _hfB<D C 2 - C 6 y;i/^-;|/ 



To ) 
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TJ^^i, 7;i/xx;i/X> T)V*~)Vm, An^>If, /\n^rV7;W 

ir^;i/75yS^i:) (Dffifr, 7y;i/S±t/\D^>Mf, 7_K^S, C t -C 6 7 
A^^r^M, T^/m, N-C-C t 7»75;l, N, N-^-C!-C 6 

7;i/^75/S, c 2 -c 6 7;i/n^rv^;i/^-;ps^nfj: 

7^yynb°^--;i/7^/*^£) 5&^fe>nso 7y^75ymMti 
t&, ±tacD7>-;P7^ys^±fB©c 1 -c 6 7;wi/^«mbfefe(© (M*. 
«\ *;i^;^7^yy^;yS> 7ir^;y7^y y^;i*&£) wens. 7 
^ y 7;v^;v* ttm ±tHo c , - c ,7;wUii: 7 a y ga* i estft l 

fe © (09 A. «\ 75/^ 1 - 7 3= y X5^X& 2) 6ti5o n - 

7;i/^;P7^ y 7;wiibxn 75 y - c,- c 6 7)i*jim<Dmmm?± 
^c l -c 6 7;v^;i/Sii@^embfe t b© n-^^757 y^;v 

X, N-^^75/X?jl/Ma #*9*tf£n*. N, N-y7;Wk75/ 
ITU 7^ y - C,- C 6 7;^M©gMf±i:C-C 6 7;P 
WS2Wftl/tfe© (09Afr& N, N-^^W5/^fM, N-X 

f;i/-N-^^V75;xf;n&a Wsti§. N-7;Hrx;kfr;wr£ 
-fMtbTft a^feb<«^^c 2 -c 6 7;^x;i/S^;wt ; E-r;p 

SKlWHUfcfe© yUMjWWM^f) J^WTfe^S. N-7 
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-f;i/&&£) sn^ N-T;i/^m;i/-N-T;^;i/*;w^-rji/y;i/^ 

-7jvn^ ji'jj^iHi ixa, ±tBcDN-r;i/n4 i >'^;wt^: 
-f jimmmvt* v < ^M©c-c s 7jwiWbfcfc© 

~ 3fi©7MJHTti$nx^Tt) <kv^;wN*y-r;i/St bxra, 

TctDV/VM JVM l~^^M)V/VMJVm, 1, 2-^^)Vt!)V 
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tfe>ns. A;^^r;Wf;v75 / stum t5/36^±bb©*;v^v 

yx^7^;i&a dw&ns. 7;v3^^Mx;i/75;stiT 

/s, t e r t -^>^^;i^fc;i.T^y^<J£) -mm 
vft>n%>o 7;vn^^Mx;i/7^ /7JWSiUT}i ±bB«t;i/^;1/S 
fc±fB©7;V3^^;^x^75 1 witfcfe© (#yx.«\ * 

#;i^-;vr^ / /^;«> t e r t -7>^^;^x;i/75/xfM^ 

S> Aoy>Sf, ft)i>tf*z/)VM, y77l, *;wt^E-f ;i/^> c,-c fl T;i/ 
n^v-x, c,-c B y;i/#/-f;i* c-c.TM/'f^s/s, c,-c 6 r 
;i^;i/x;v#-;i/7 5 / SfTfilX^tiT^T «t v> mmvt* ftffiJt% b < fct 

N-s^n^a^k^wi^;!/^ N- (2-hFn^yx^) 
/t^e-r;!/^ N- (2-7Mnx^ji/) *;w^^r;vafc, n- (2-y7/x 

^>>^)Vij)vn^ ivm, n- (2-75/xf;v) ftjw^-r;]/^ n- 
(2-75^;x?jw t))in^ )vmts.£&m\i%^t.i)^^z>* 7j^jh 
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c^-c^kfry-oi/y^y^ c.-c^mp^tjI/^x^t 
^ y s^Tsms^ nx^x % £ ^mmwi, ftmm b < «3t#c© c , - c 6 tji 

/rE-f;va£, n, N-^x^;^;wt^E-f ;i/S, N-x^;i/-N-y^;kfr;w\* 

^E-f;iA N -- r v yn t?;p- n - y ;w\^-f )vm. n- 

->x^;K> -N-y^;v^;wt^-r;i/S, n, N-tfx (2-hFn^>xf 

- (2->7;xfjw - n - y ;w^-f )vm. n- (2-^h^>x5 : 

-r;vs, n, N-tfx (2-T^yx^;v) *jvmM^f$W5it^ 

Tt§o 7;WS±iCtll^WLT!)J:V^N-7;WW;^^1'^7J^ 

^-r fe b < uftWfcv c,-c 6 7WSfcsiLfefe© ces*. 

fcf, N-y^;i/*;wt^E-r;vy^;^ n- (2-hHn^yxfjw *;w^ 
-f;i/y^;vs&£) j^wsn*. TJi*)i&±\zmm&&mvx%£^N, n 

fbtfei^N, N - i?7)],3r)Vft ) Vn^-i )VmffiWWtk % b < \Zftffl£<D C , 

jm. n- (2-kFD^>xfji/) -N-y^;^;w^-r;M^;i/S^^) 
wens. 

< t «> i ~ 3 fiogiifm, £ s mstm^fe u < n-f ^hb^^t 

i 
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-;i/#;V#-;i/3k 3 h^^T^^n;v*;i/apn;i/36> tin u 

«> ±ts©gm«^w^Tfe ^ 3-6 M.<D^mmmmm%jvtf~jm i 
- r^iW^w-rw v'g i fid* jiHbo c ! - c 6 T;!/^;^S(-«m v fc. & 
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n , n - :xx;i^;i/# ;wt^e-r ;vt^yS 1 iw±fB© c , - c 6 t;v 
7^ys> -r v y n ^;i/x;v*x;i/T ^ y x& E) a^fsns., 

;i/7^x;i/Si W75/Xtfilbfcfe© ^xx;vx;i/^x;i/T5/ 
t7?MM-;P75;Ma ns. 
7JWr;vx;v*^7$ y Ti^jut ltu, ±fB<£>c,- c 5 7;^;nt 

;j/x;^x;i^T^ y y y ^x;^x;vy ^ y x^;vs&£) s 

r u -;px;i/^x;vy y yjv^-jvmt Hit ±f3£> c, - c 6 y;i/^;vs^ 

^75/^^;n, t7f;^;^n;p7^ /x^s^^) wmvfzn 

§ o 

7i^;P7^*^7 ^ J # )ltf-)l<m iltfl _hfS<D C , - C 6 T ; 
7$7A;^M, -<v7Dlf;^;i/^7$y*^r:;i/l^i') 

75ySt*Mxj»e,M$tl?.S 7X-JI/7M-JI/75/ 
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x;vx ^ y # ;vfc;i/y^-;i/*& E) t,mvf B „ 

y 5s)Vtt5s7)V*)\>3& ttxit ±ib© c , - c 6 yji*)vmz±m(Dy ~>;v 
<?)v&fe£) wens. 

ics^u 09*^ y^i/>s, x^>*> yntf u>mfc£&mft>n%o 
tuvtf-jvzs^-^i/mu, -o-c (=o) -o-T^^nss-rab^. & 
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^ r)]yjr~jvm, T)\>*~)vm, /\uz*>m^ ad^vtwi, t^j 
kFD^wsys, 7Ji/3^$/-f^ys, y^yy;^;^ n-t;i^ 

;VT5/7W1, N, N-y7J^75;7WS, 7yM, T*s)V 
TJV^JIM, flS^f UTfeiV^y^^yi, 7y^75 7 7Jl/+M, 
y;^^^ 7J^^y7M;«, tKn^y7MM, ^Jl/^^->;i/ 

*J^^y7;^;!/S> T)Vn**/ft)VT$~)Vm, 
)V*)V^ 7J^^y*M-;l/75;& T;!/3dp^;i/^-;i/TSyT;V^r 

T)\<3r)V- n - r;pn^->^j;wtqE-r ^y;^;^ i ~ 3 107;^;^! 
;u^^r;^;^ n, n - ^7;^jvtj jwt^i' y 7j^jvs, tjv 
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n - T;mF;i/^j;wt^:-r )VM, n - t;v^t-;v- n - 7)V^)Vts)vn^: 
ivy )v*r)vm, N-T)V^isti)vn^ n-t;Wt;v-n-x;k3^ 

mmntDV^-^m, sii^tUTfej;^ 3 ~ 6 

^>-T;i/^Ji/X> #;w^^;vy;wp;iA n, N-^y;W!/#;wt^-i*;]/ 

7KM^ 7)V*)Vm, N, N-y7W7$;7Wl, fij«£WLTt> 
J;^y->;i/T^y& 7yJV7^;7^H, TJVn^m, 7)Vu^^7)V 
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n - 7;^^ - n - 7; w^^/it^ n-x^x^-n 
- T) v*t-)Vj3)vn^ )iT)]/3r)im, n - t;p^;v- n - T)vn*-sti)vn^ 

-ryyntf;i/S> n, N-^^rsy *^jm, n, n 
-^^f;V75;xfjn, n, N-^x^;KT5/^;i/g, r-fe^y^/ 

;* b^r>'*;i/^n;i/S, xh^^j^xjn, 

Xh^^MxjV75/I, N-7UMJI/WM, N-7'J;^;i/ 

ave-oi,;*^;i^ N-7U;i/-N-^5 1 MM ; t-fM, n-tu;v-n- 

N-^^fM;w\ n /-r;n, n 5 n, n' -bV^M)WVM)vm, 
>x;i^x;i/*, ^^>x;i//j>xi;v^5 : -;i/*, x^x^x^jjwvg, n- 

^ N — fV7°Uh°MM^Jl/S, N-t e r t - ttJVtJJWtt-l JVM, 
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N-y^D7°D bf )]/%)}/ N-y^/n7°a ^)Vts)Vn^ )V 

n- a~x.h3ci/ti)vt^)Vz/zuy°u}±)v) ts)vn^)vm, n- (2 
-tFa^yx^ji/) #;w^E-r;i/g, n- (2-7^0x^1/) ti)vn^ 
n- (2 -y b3^>x^;i/) ^;w^-r;i/S, n- (#;i/3}^>y^;W 
^j;i/A^-r;^ n- (2-75;x?jw #;w\^-f;i/S, n- (2-75^ 

)VtDVn^)V^ N-x^;i/-N-^^;^;i//t^E-r;i/^ n — rv7 0 ntf;i/ 

(2-tFD^>xf;w -N-^^;i/^;i/n^E-f;^ n- (2-7Mox 

)Vn=E^)Vm. N, N-tfX (2-7MOX^l/) ^Wt^E-f^S. N- (2 

^)Vts)vn^ jvm, n, n-et; (2 -X5/x^;i/) ts)vn^)vm, 7 

if^^y^^x;^ 3 h^y7-if>y7*MxjH, 3-hFn^y 
7-^^JJts)V^)Vm, £nUSV#;i/^x;|/g, 3-fcFn=^>k°ni!>V 
#;V2j?x;!/&> 3 -^;i/^-nt°nu^y*;i/^x;i/S, 3, 4-^h^->tfa 
UvV#;M^x;i^ b°^u>>v^;i/^x;i/^ fc°^iV#;i/^x;t/S, ^ 

;i/X^;i/*, n - x^;i/^;w^^E-< ;m n- (2-7Mnx^) # 
)V^=E^)V^Jum. n- (2-/h+yi5 : JW ^;w^<;i/y^;i/^ n, 
N--j^)\>j])\>n^)V^)\>m, n, N->^y^;i/^;w^-r;vx^;v*, 
n- (2-7MPxfjW -N-y^#;wt^<;M^;i/X, n- (2- 

^ )V^^y^)Vm, 2- (N-x^-N-y^;^;Wt^;^^) x 
y^-;Vy;;i/^x;VT5/S, x^x^x^r^ys, y^;i/7ji/^ 
xi/75 y ^;i/^;)/*x;i/x$ y x^s^^fs £ 
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*&m(DH&& (i) -vmznzfc&yiKDi&iiisTU. mmmizm^vnzm. 

3A^ss, ?f)v$)vmM. 7z?¥>m.m m^mm, vw>®i, u>=nt 
-asss (i) ^^n^i^m^m^m^mT^m^zit, 7)vxv&m-<*> 
\zw®-vm%%(D^fcn\£mzmfe-£nf£^i!)\ ^mzu, imm. x^y- 
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mmzm 1 ] 

Q4-C0 2 H 

HN(R0-Q 3 -NHR2 — - HN (R 1 ) -Q 3 -N (R 2 ) -T 1 -Q 4 

(2) (4) 

Qi-Q2-C0 2 H 
(5) 

Q1-Q2-CO-N (R 1 )-Q 3 ~N (R 2 ) -T i-Q4 

(0 

(^\Z&WZ>Q\ Q\ Q\ Q\ R l &£Z$RH%mm£mCh(D%^V, T 1 

ts)v^>m (3) ^U'BBMim. wwf >itm * it ^ftxx <r)vm \zm 

1U y75> (2) tSJCSi3r«^tfcJ;t)fb'&* (4) £®BgU #S>*ifc 
(4) fc#;M?>lfc (5) ^|Wlii^#T^$-&^^<htJ:D> #3§9i 

cd^^i (i) &«jfr*di:3^T**. ±$z<D&xm<DE:mz&\,>xte, 
^ ^mizm^mm^n^^um^m^mm-rnu^. ±&<Dm&wtm& 

^&ma#ffiTic^;i/#>m (3) i^^itn^jtT^^o biad^>M5 

jbliWlN-tFn^^i/WS^^fi^M^ (3) £N, N* -V s 

^da+J'MM^s His^iiN- (3-^^T5y^ntf;w - 
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7MD7tr-b?5:^t©^ (3) £ 1 -^>V> U TV U ;U 

;i^>BI (3) t ->7y ^*>»^xf;vi:©SJfe (t&AS?) , 

(3) thU7acn;i/*X^>f >*«tt^2, 2' -^HUS^l/^X;]/^ Hi© 

>m (3) ©g^Hfc&TMlK iAn^>ttSfc^ttXXTJV^y7 5 > 
( 2 ) t»S^*63£#^Tfc^tt©»i* I t , *t?- 7 8 °C~ 1 5 0 , C7?Rjfe$iirS 
^LifCj;i9^tf (4) Pitt's Hi^T^So fBtlfc^i (4) 

3}?>m (5) oiMi7K«), K/Nay>^*fc^ttx7f;^^^# 

(4) £#;l/#>l£ (5) iO^fcSmStt^KJf&aMfcfck S?75> (2) 

#U#A, th'J^xh^yK *'J^mK, zkMtf-HJ^A, zR 
IMfclfcUtfA* **fttf-HJ#A, **fl2*UC7A©«k'5*:T;i/*U^«*>b< 

fcmv#u±*i&M©jRBfcJ& t;I/^u^st;pxi^^h\ T;w*u^JR*BMt: 

^i^V7°DH;i/75 F©i5^7;W75/ U^Afc^n^t 
m&mmM* UWAa (hU^W^U;!/) 75FOJ;5&t:X^U^75 
>©«l:feM*tt> £fcteHUv>, 2, 6-;v^v>, 3U>?>, 4->?^ 
^T^/fcTU^X h'Jx^75X N-^5^;l/^;i/^U >> ^V7°DtfJI/ 
XfJl/75X ^TlftfS/^P [5. 4. 0] ^7>5 :: >-7-x> (DBU) © 

ft^t*OAay>{b7;^MJ§S fh7tFD77X l, 2-v^b 
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Boc-ON 

HN (R 0 -Q 3-NHR 2 — HN (R 0 -Q 3-N (R 0 -Bo c 

(2) (7) 

Q1-Q2-C0 2 H 

(5) H+ 
Qi-Q2-C0-N(RO-Q 3 -N(R2)-Boc 

(8) 

Q4-C0 2 H 

(3) 

Qi-Q2-C0-N(Ri)-Q 3 -HNR2 - Q1~Q2~C0~N(R 0-Q 3 ~N(R 2 ) -T 1 -Q4 

(9) (1) 

Boclitert -7*h^^M^SS*U, 
Boc-ONfcfc2 - (tert-y^y»M^M$;) - 2 -^x 

x;i/Tiz hxh u^^-fo ] 

_hfB©J;-5fc, i^T^> (2) ^Boc-ON (6) Tllb, 20©7$; 
S<D-7j^te r t - y*h^yAM-Jl/St§ltfc^« (7) £®BgU 
#5nfc (7) fc*;^>» (5) ^Km^^Xit^m (8) £®BiU ifc^T 

wn?ymvTfc&m O) ttm *;v^>m (3) 
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^7 D n >f ©»T b 'J >MTC- 1 0°C~4 0°CT^$ 

iir^CtiCcfcDMTST^^t^T^^. i\&m (7) £#;i/^>^ (5) 

(8) §-2 0*C~7 0"CT h 'J 7MDiSlf DMItTr ^ > 

(9) ^sjg-r^Jit^T^So #snfcr^> (9) (3) to 

tZ\%T\ (7) Oter t -:/ h^^*;i/aJ5n;«tt, i©757S 

©««atfc^snt'bRriBTr**. tti (6) %mmtM\z.i\ 

*fflR<Dtt&m (1) fct y75> (2) *X)Vifr>W\u>f>ttM (10) 
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HN(RO-Q 3 -NHR2 

(2) 



Q4-S0 2 -X 
(10) 



HI\l(RO-Q 3 -NR2--p-Q4 
(4) 



Q 1 -Q2-C0 2 H 
(5) 



Qi-Q2-C0-N(R 0-Q 3 -N(R2)-Ti-Q 4 



(1) 



i^T^> (2) k.X)Vft>W\U*f>ftm (10) ^ttW^hUX^ 
T^>f©IS^TC-l 0°C~3 0t:TSJiS3i3:5£<hK:<fctHfr&*& (4) 

ffltt*M>i (5) £m&-zi£2>z£\z£K>*mw(D{k&m (i) 

7,M>m/\U^f>{hm (10) «, jM&*»#i&T 
£^£n©^£fe (WO 96/10022, WO 00/09480) icjfcfcfrfcftfcipi 

4] 



f/frb^ 75> (9) §XJ^>i/\n^>tt (10) <h-10°C~ 



Q1-Q2-C0-N(R 0-Q3-HNR2 
(9) 



Q4-S0 2 -X 
(10) 



Qi-Q2-C0-N(R 1)-Q 3 -N(R2) -J1-Q4 
(1) 
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CMB^I* 5 ] 

Sto ) 



r9 ^ 5 r 10 r V?> R VtR 10 

K ^ H0'-<H R MeS0 2 0 <H R 

OH , x OSOJIe 

(11) 0 2a) 0 3a) 

R H 2 N— <J^ R 





(14a) 3 (2a) 



(5^ Q 6 > R 9 *5^^R l0 «if(fBi|WIDfe©^-ro ) 
m%k7)V*r> (11) jftS h^>X->^- ;i/ (12 a) ©®Bt#r|£ LTte, 
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(Organic Synthesis, 1 9 5 5^, I I I #, 2 1 71) & 
MStlTV^. h^>X-^— ;V (12 a) ^5h7>X-^75 

> (2 a) ©I^t$I<hLT, h 7 >X - i>;7 n^>^ >y & h 7 >X - 

^D^>>?75>^i (WO 9 8/3 0 5 7 4) &<i:;d*?g^£ftTVi 
3. ^tl&Of^^CT, ^T;i/^r> (1 1) ^6h7>7-y75> 

(2 a) SIit5^i^Tt§„ 

_hfB©^T©3ibfeh^>X-^T^> (2 a) fck ±3£©I^#&1~4 
<DjjfeX\ h?>7.<Dit^m (1) fcl&< £<i:j$*T'#5. 




mvt7)itr> (id fre^x-^-;^ (12b) oss^jtbT^ 

a^\4 1> fe>^ £ ->X- p^\^if>^^-— JK®^i (J. Org. 
Ch em. ,1 9 9 8^, 6 3#, 6 0 9 41) &£/^£:ftW3 0 
X-^-;V (12b) ^&->X-^T^> (2b) (D®Bg$)<hl/T, ->X-~> 
^ □ ^ >^ 6 - n >y 7 $ (WO 9 8/ 

3 0 5 7 4) nTM& 0 ^tlS>©#g^^2pCT, yX-^75> 

(2 b) »T§^t^Tt5 0 
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Srtf, */X<Dfc&m (l) \zm< 





2-h7>Xi©75; (15) (DUmz 

1, 2 - h^>X- 2 -75 7 v'^ n^lf/— ;i/©»&#&SftTV* 
5 (Tetrahedron:Asymmetry, 1 9 9 6^, 7#, 843 
I; J. Org. Chem. , 1 9 8 5$, 5 0i, 41541; J. Med. 
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Chem. , 1 9 9 8¥, 4 1#, 3 81) . J^fcKfcJ©;^, 

(is) (DT^jm^mmr^mimtKit^^rx^m (ie) &®arrs£ 
t^T#§ 0 (i6) ^(DR 5 n:5fs^t§sisttT«, as©T->;i/ 

IfSSo^Tfe^ h^>#;l^-;i/g, xh^yAJ^-M, tert- 

*-;VfiaW£btr>. t e r t -7*h+yAM^!/S-eM-ri)«^ 

fcfck 75y7)^-JHf#: (15) S^tt»*IE"^, - 7 8 °C~ 5 0 °CT, 
^-tert > ? ^;V#^-bi:MJS$i±^>^i:-r'fb'ert/ (16) 

-ffc^ (16) ^*#ftT^-7 8°C~5 o°ct^^>x;1/ 

>\ ^Tiftf^^D [5. 4. 0] ^>^-7-X> (DBU) ©«fc"5&^tH 

Off* l,^. 

^£-#7 (17) ^jl^^^, -1 0°C~1 5 0t:T7^th'J^AiS 

^$-&^^<t:7?^#i (is) &m&? &o iittTH n, n 
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twhuh* (is) (7 a) \z^mr^m^ /^w&mm 

CT®bfc£;S&#£3iRTnfcf«fc^o m«\ y^Hft## (is) 

1~2 0%©A°^>5^A^^M«i:bT- 1 0°C~7 O'COi&Sn?* 

mmavTfc&w (7 a) ^ssBtt* 7jc^m«^j£^±^±tf 

fb7tFn77X 1, 2-v^h^>-X^X ^^rlr>^^©x 

x^tmm^it^m (i) t;i<^t^Tt§„ src, ^#ttt©75> 

(7 a) (1) (1) te^TfeHftO^T? 

sec, (i) ^ (i) zyt^mmm^tezti 

7At^iUTiit5^t)^§o ^-fe$# (i) &»jrr£+ra# 

(2) , (4) , (7) , (8) (9) £^^mS#^S&£#^AT? 

^ILT, (2) , (4) , (7) , (8) (9) ^flb, 

^T®Bt^£ i~4 fcfie-DT3te#?stt©^«i ( i ) %mmT& zl t & pjtre 

X&m&O (1) > (2) , (4) , (7) , (8) £7c« (9) &#BS 
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±^©M5t^l~4T^^e>nT^3Tf3©T5> (4) 
HN (R 1 ) -Q 3 -N (R 2 ) — T 1 — Q 4 (4) 

R 1 , R 2 > Q 3 , Q^^OT 1 ^ tufBt|WJUfe©&^1- 0 ) 
£7cte, TfBOT^> (9) 

Q'-Q 2 -C (=0) — N (R 1 ) — Q 3 — NHR 2 (9) 

R\ R\ Q\ Q 2 &<kZ£QHt, MfB^IWlCfe^&^To ) *fPJ§ 
*©ffc^«l (1) S«jfiT**IW#tVi5«^6», Wffl^b^TfeS. 

3^HSa:75> (7 a) fe^Tffl^:+IWfrT?»S. (tn?*>TIB©7S 

> (7b) te, ±5£©«3&£&2fcftoT, mfcrFBB©£5fcft^ttfrffr& 
% (1 a) 75:<Jf^#<^<h^T#^o (1 a) ■ecDft'&to©^ D'S 

(7 a) fcWJBfc+WttTfc*. ^TfeTfB^T^ 

> (7b) fck _hJfi©Sjg^2t^oT, ^!l^^TW3©J;5^^#^^ 
« (la) &£^#< £<h#n?#3o (la) fOft^fcO^n'S 
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(1a) 0 H 



mmm 

*mffiM\Z$S^T\$, ^3|©x?l/>^75 >Ii#^fl7;V* >i^75 



CI 




0 



(±) - trans-N 1 - [ ( 5 -if D n-f > 2 -- T;W 
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M -N 2 - [ (5-*9\U'-4, 5, 6, 7-Th7tFafjya [5, 4 
[##091] 4- [ (tert-^h^/MfcJV) T^7] fc°U^> 




4 — 75 / tf U > ? > (lOg) Srh7hHn77> (500ml) 
U i?- text -ff-)V^tS)V^—b (2 5. 5 g) %$ti%-MMXl OftM 

m&mfa (i6. 9g) tixifc. 

1 H — NMR (CDC 1 3 ) 5:1. 53 (9H, s) , 6. 86 (1H, b 
r. s) , 7. 30 (2H, del, J = l. 5, 4. 9Hz) , 8. 44 (2 
H, dd, J = 1 . 5, 4. 9Hz) . 
MS (FAB) ra/z : 195 (M + H) + . 
[#%09 2] 4- [ (tert-7l^>M») 75/] -3~^;W*^ 
hb°U> ? > 




4- [ (tert-y^>*M-JW ] 7$;k°'Jy> (61. 6 g) £ 
f h7tHD77> (2 0 0 0ml) K:»#U - 7 8^ 1 0$MW9Sfcb£o 
SJfciftfc: n - (1. 5 9 ^^\^it>^, ,5 0 0ml) £$fT 

bl 0^it^b7>ft, 7X^TT2B#P B lM^bfeo MJ«£-7 8°C^T?^SPb7fc 

m> (12. 2g) 5feJn^.Sja*T?#fibii^Mift^bfc. KJSMtfc:* 

( 1 0 0 0 m 1 ) ^n^.^b7to zKSfc: 3 a5etfi»*JP^t, pH§3~4ti 
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Misted &&uu*& >&isa%.jmvit. mmm&te*m&i-hvvj±*v%m 

UU*&> : ^^y-;i/=5 0:1) WMfc&m (3 3. 2 g) 

^fl^M^lt i: LTifc. 

X H — NMR (DMSO-d 6 ) 6:1. 52 (9H, s) , 7. 89 ( 1 H, 
d, J = 6. 4Hz) , 7. 99 (1H, d, J = 6. 4Hz) , 8. 20 (1 
H, s) , 9. 9 1 (1H, b r . s) . 
MS (FAB) m/z : 2 2 7 (M + H) + . 
[##^3] 5PXyn [5, 4-c] tfUv> 



4- [(tert-^^>M») 757] - 3 h tfU 3» 
(3 3. 2g) £^fS£ (2 5 0ml) fc»#U 3 HKIJnSIWtflEbfc. KJ«£ 

mmrfmmv, &is\z5m&frwtfc%vv&x&m doomi) tx-f;^ 

= 2 5:1) fc£D«SU WMtt&i® (9. 0 3 g) £&6ia#£bT#;fc. 
1 H — NMR (CDC1 3 ) <5' : 8. 05 ( 1 H, d, J = 5. 4Hz) , 8. 
70 (1H, d, J=5. 4Hz) , 9. 23 ( 1 H, s) , 9. 34 ( 1 H, 
s) . 

MS (FAB) m/z : 1 3 7 (M + H) + . 
[##09 4] 5-^eP;j/-4, 5, 6, 7-fb7tFnf7yn [5, 4- 
c] t:U> ? > 



5^ryn [5, 4-c] tfU^> (1. 6 1 g) £N, N-^^;i/*;VAT 
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5F (50ml) lzmmtS"&, &?fc*^)V ( 1 . 50ml) £JnAfc^ 
8 0°CT4lf#P B W0^M#$i±^o SJftlK^MffiTMlU mtS&*& 

doomi) izmrnvTicm^^mi-bv^A a. 53g) zmz^u-ei 

^=2 5:1) fcckOWfiU Sift^fe (1. 2 8g) ^fii^fiL 
Tf#7c„ 

1 H — NMR (CDC 1 s ) 5:2. 52 ( 3 H, s) , 2. 83 (2H, t, 
J = 5. 9Hz) , 2. 98 (2H, t. J = 5. 9Hz) , 3. 70 (2H, 
s) , 8. 6 3 (1H, s) . 
MS (FAB) m/z : 1 5 5 (M + H) + . 
[##09 5] 5-^^;i/-4, 5, 6, 7-rh7hHDf7yP [5, 4- 
c] h°U^>-2-#;i^>M U^Al 



5 -J* 9^1/- 4, 5, 6, 7-rh7th*P?7\/D [5, 4-c] tfU5?> 
(6. 4 3g) £«c^j^t: H077> (2 0 0ml) KJgflfcU -78tT 
n-y^l/U^A (1. 4 7SSa^>M, 34. 0ml) 

^«^MffiTB«LMM^t/ (9. 4 2g) £?«6?M£0#£:bT 

X H — NMR (DMSO-d 6 ) 8:2. 37 (3H, s) , 2. 64-2. 7 
7 (4H, m) , 3. 5 4 (2H, s) . 
MS (FAB) m/z : 1 9 9 (M + H) + . 
[##M6] 5-Xh^v#;Vfc;ix-4, 5, 6, 7-ff7t Fd^tv'd 
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[5, 4-c] tf'J^> 

0 

EWbri ( 5 0 0 g) ^TT^M75 H (3 0 0 0ml) CKb, 

*n-^y— ;P (3 5 0ml) fc»#U SSRflSRO^fe (T e t r a h e d 
ron, 1 9 8 3^, 3 9t, 3 7 6 7 H) «fc Kt&ffiVtc 3 -^UD- 1 -X 

h^->*;^n;ut°^u> ? >-4-^> (i5 0g) sinA&tk ioo°ct 

iX^V : ^1t->= 1 : 2) ^J;D*iiS£U flffiftb'&Kf (7 9. 0 g) 

1 H — NMR (CDC 1 8 ) 5:1. 3 0 (3H, t, J = 7. 3 Hz) , 2. 
96 (2H, br. s) , 3. 82 (2H, br. s) , 4. 19 (2H, q, 
J=7. 3Hz) , 4. 73 (2H, br. s) 8. 68 ( 1 H, s) . 
MS (FAB) m/z : 2 1 3 (M + H) + . 
[##$17] 5-tert-^h^M^-4, 5, 6, 7-fh7fcF 
DfT^D [5, 4-c] h°U^> 




0 



5-Ih^^M-JV-4, 5, 6, 7-Th7tFDf7 k /D [5, 4- 
c] fcfUS?> (3 3. 5g) C3. 5fcfejc»te^U#A*#»c (2 5 0 
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t e r t - 7^)v-jft)v^~h (i o 3 g) mn^ mmr^—mstw^r^ 
K^mz. 3 m^mm^Mx p h&-i ~ 2 \zmwis%M* ^nn^^ >muxfr 

*W7A^U7h^77^f- «X^:^t>=l : 2) 

U «BflS^« (2 1. lg) StiMWtlTffc. 

'H-NMR (CDC 1 3 ) 6:1. 4 9 (9 H, s ) , 2. 94 (2H, b 

r. s), 3. 7 6 (2H, br. s), 4. 68 (2H, s) , 8. 67 (1 

H, s) . 

MS (FAB) m/z : 24 1 (M + H) + . 

8] 5-tert-7'h^M^-4, 5, 6, 7-fh7kH 
n?7Vn [5, 4-c] HU^>-2-^;^>m 



5-ter t-7 , h+y*M^l'-4 I 5, 6, 7-f h^kHn^/O 
[5, 4-c] fcfUS>> (8 4 5mg) ^^/jcx h7kHd77> (20ml) 
\Z.mm\^, - 7 8°CTn-^;i/U^^7A(D (1. 6 5*1^^17- 
2. 13ml) »TT*3 07jI^bfe. M»I-7 8t«7^ 

fc-^tl ( 5 6 2 m g ) ^^-fe^^^K t UT#7to 

1 H — NMR (CDC1 3 ) <5:1. 50 (9H, s) , 3. 00 (2H, b 




0 
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r. s) , 3. 78 (2H, br. s) , 4. 7 4 (2H, br. s) . 
MS (FAB) m/z : 24 1 (M + H) + . 
[##$|9] 2-T5/-5 - t e r 5, 6, 7 

-Th7kFDfr/D [5, 4-c] tfU^> 



1-ter t-7>^;i/^-4-E^'JH> (4 0. 0 g) 
^+f-> (80ml) p - h;Px>XJI/^>m lTKfnt/ (191 

mg) , t°DU> ? > (17. 6ml) £#n^L 5=V ^g£J; DJ^tK 

(6 0mi) (6. 4 2 g ) ^mxr^ 0 MTt^yts f 

(8. 44g) <D*?y-)mm (10ml) S^>o < DiTb^fiT 5 ftDQtt 
#bfe 0 ffifflLfcHtt&itlRU M^tl (3 1. 0 g) &t^@#:tLT 

1 HNMR (DMSO-d 6 ) 5:1. 41 (9H, s) , 2. 40-2. 46 
(2H, m) , 3. 57 (2H, t, J = 5 . 6Hz) , 4. 29 (2H, 
s), 6. 79 (2H, s). 
MS (EI) m/z : 2 5 5 (M + ) . 

mmwn oi 2-7*0^-5- 1 e r t-7'h+^j^^-4, 5, 6, 

7 -erh^k Hn^TV^D [5, 4-c] tf>JS?> 



JltftJg— #3 (1. 0 5g) SN, N-^^fMMrSHIHSl, 
t e r t - 7<?)V (0 . 6 9 6ml) ^iJn^-7tc »TT2-7$;- 5 - 
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5, 6, 7-fh7t Hn^TV'D [5, 
4-c] If'Jy> (1. OOg) mwXtz.^ fcmm&4 0°CT3 0#»jf# 

iXfjl/:A^f>=l : 5) KU;9*j$$gU tlj!lft-£r#l (5 6 8mg) 

1 H — NM R (CDC 1 3 ) 6:1. 48 (9H, s), 2. 85 (2H, b 
r. s) , 3. 72 (2H, t , J = 5. 6Hz) , 4. 56 (2H, br. 
s) . 

MS (FAB) m/z : 3 1 9 (M + H) + . 

2-7^^-4, 5, 6, 7-fb7tFn^Tya [5, 4- 

c] tfu^> bu^;v^rni^^ 



2 5 - t e r t -^^^fc^- 4, 5, 6, 

FPfT^/n [5, 4-c] tfU^> (8 9 0mg) £v^PCi^> (2 
ml) \zmm^hV7)V*umfc U 5ml) &Jn^SmT?l^MJM^bfc. 

fl^#f (8 6 7mg) Sifi@fttLT#fc. 

1 H — NMR (DMSO-d 6 ) 6:2. 98 (2H, t, J = 6. 1Hz) , 
3. 72 (2H, t, J=6. 1Hz) , 4. 35 (2H, s) , 9. 53 (2 
H, b r . s ) . 

MS (FAB) m/z : 2 1 9 (M + H) + . 
mmmi2l 2-^-5-^-4, 5, 6, 7-rh7tFD9 1 7y 
n [5, 4-c] t!U5» 
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2-7u=E-4, 5, 6, 7-f h^tKn^/a [5, 4-c] tf'Jy> 
h'J7MPftl (4 2 2mg) ^np^^> (10ml) MLh'J 
X?Jl/7^> (0. 3 5 6ml) Siq^tSjaT? 1 5 #fl|#bfco KJfeStfcWBI 

(0. 2 1 6ml) , JilvH^T^fcF*^ (3 5 96ffi& 0. 2 0 2ml) 
SJD^ir? 2 ftMWhtc fclfoWHz b U Tiz h^>7MiiHt^SH- h U # A 

(4 2 8m g ) £#p^ ligTiirwtfc. Kmm\zim^.7mi^b^y 
&7kmm ( i o m i ) &ia%.ftttmfe&&z.tevit. ^mm&M7kmm*r b u v 

7>T- (y^DD^^>:^^;-j]/=10 0 : 1) fc«fct)»»U 
(2 8 6mg) «H«|)ItLT#fc. 

'H-NMR (CDC1 3 ) 6:2. 49 (3H, s) , 2. 79 (2H, t, 
J = 5. 8 Hz) , 2. 88-2. 93 (2H, m) , 3. 58 (2H, s). 
MS (FAB) m/z : 2 3 3 (M + H) + . 
[##0i|13] 5-^^;P-4, 5, 6, 7-rh7hKD^7V'D [5, 4- 
c] t?U^>-2 -#;t^>g£ U^AJft 



2-^0^-5-^^-4, 5, 6, 7— xb^hHn^ryn [5, 4- 

c] tfUv ? > (5 3 1mg) ^^7jc^X^;l/X— 5=-;^ (2 0ml) JcjffiSU - 
7 8t"en-^;VU^ (1. 5 4i^it>iS, 1. 6 3ml) &m 
O^M^Lfeo 8Wgmj}Z&imwvk&% t /uf£ 
ft SfiST?#Ml&. EJ^&^T^L*fflte'&<t& (5 2 3mg) 

1 H — NMR (DMSO-d 6 ) <5 : 2 . 37 (3H, s) , 2. 64-2. 7 
7 (4H, m) , 3. 5 4 (2H, s) . 
MS (FAB) m/z : 1 9 9 (M + H) + . 
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[##W14] 4-Xb^>M^-2- (trans-Xf'JJW :t^-tr 



P a n e k &(Z)$g^ (J. Org. Ghem. , 1 9 9 6^, 6 11, 
6 4 9 61) Cl^M^c. tn^l7^ F (10. Og) Cfh7bFU7 
7> (2 5 0ml) »«fcSiafcTSBfc!K*^ h U # A (22. 8 g) 
7n*:ld)\,\£>mtt)V (10. 5ml) £iin;JL, 4 8SfWlitfc 0 ^ 

fb7kHP77> (3 0ml) JSIfcfc 0 *CteT*i* b U yJV^amm (3 0 
ml) ^JPX. 6 3Wm RJ&JSJftfctefDRHI 

TKUtT^ h U ^ AtKMc (5 0 0ml) feiMx^V (150ml) ^iP^^ 
*U TKS^gtx^ (15 0ml) Tttfflbfc. ^M^MT^fB^m 
7K (15 0ml) Tife#U ft&KJilfflfcJ- h U # AT», «JBETi«8U 
^>'J*7 i M7A^PYh^77'f- (^1t> : ^X^;P= 5 : l->3 : 
1) ^ffl^TtlLimi (10. 9g) *H6i*tbT#fc. 
1 H-NMR(CDC1 3 ) 5:1. 41 (3H, t, J = 7. 0Hz) , 4. 
42 (2H, q, J = 7. 0Hz), 6. 96 ( 1 H, d , J = 16. 6H 
z) , 7. 3 0 -7. 4 0 (3H, m) , 7. 53 (2H, d, J = 6. 8H 
z) , 7. 63 (1H, d, J = 16. 6Hz) , 8. 20 ( 1 H, s) . 
[##01115] 4-^;V^;i/-2- (trans-Xf'JJW 



0 
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4-lh^y^M-;P-2- (trans-^'JJW ^1fV—)V 
(8. 5 7g) ©;x^np^> (8 0ml) m^Z, - 7 8 "C^TtK^^-T 
y7WJ^^^^ (1. 0^^\^i7->}§fe 6 6ml) ^1STb7Co 15 
^^/-;Kllml) SiTbl^lTgl^t#lt&. ^Jfc£H 

^-k^-f mumu #e>nfe^-x M£%jt£@tstx^;i/ (2 0 om 1 ) &<k 
mmmikr^-ty&jkmm (200ml) izmmv* &wm. tkm^j^u 
u*?> (2xioomi) Tttmbfcc mmm&&t>-&x, mmmmymi-h 
y iy&7kmm < 1 0 om 1 ) doomi) -vwfrv, •fe^-r 

5 : l^DD/^>:^^;-Jl'=10 : 1) £IB^T*iiS£U 8H©fl^Bj 
(5. 8 6g) SifiWIiltifc, 

1 H — NMR (CDC 1 3 ) 5:6. 96 ( 1 H, d, J = 1 6. 6Hz), 
7. 3 5 - 7. 4 5 (3H, m) , 7. 56 (2H, d, J = 6. 4Hz) , 
7. 67 (1H, d, J = 1 6 . 6Hz) , 8. 26 ( 1 H, s) , 9. 98 

(1H, s) . 
MS (FAB) m/z : 2 0 0 (M + H) + . 

[##M 16] 2 - (trans-Xf'JiV) - 4 - tfn;^^1t^-;V 



*Yb (pWW h'J7x-;^^^A (8. 1 6 g) ©fh7tFD77 
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> (8 0ml) mm\Z, 0 °C \ZX n - U f O A (1. 5 4i^f >i 
14. 2ml) §iTLIit3 0M^l/fe. ^?I?^W0°C^S|] 
U 4-*;l/^;i/- 2 - (trans-^UJW J^UV— ;P (3. 6 4 g) 
Of h7kh*D77> (20ml) «£2ra7b S?Mfc#MLfc„ 2B#TO# 
tfe, tK (2 0 0ml) ^J:»^X7^;i/ (100ml) &ii|]*.$H£U 7KS&W 

txfji/ (50mi) Ti4mbfco &mm&&tD^xma&Mfr doomn 

W7^^D7h^77^" (A^f>:g^ix5 1 JN4 : 1-^3 : 1) Srffl 
^TfitSgU Mfif<;i/ibT«^il (2. 8 4g) £#fc„ 
! H-NMR (CDClj) 5:5. 33 ( 1 H, d d, J = 1. 5, 10. 7 
Hz) , 5. 98 (1H, dd, J = l. 5, 17. 6Hz) , 6. 56 (1 
H, dd, J = 10. 7, 17. 6Hz) , 6. 95 ( 1 H, d, J = 16. 6 
Hz), 7. 31-7. 42 (3H, m), 7. 49-7. 56 (4H, m) . 
MS (FAB) m/z : 1 9 8 (M + H) + . 

[#%M17] 4- -2- (t r ans-Xf U;W 




2- (t r an s -Xf U;W -4-t*-W!ty-;i/ (13. Og) ©f 
h7bH077> (500ml) »?*K:, 0<CfCT, 9-#r>t£>^n [3. 
3. 1] y^-> (0. 5iffb7tKn77>iH, 15 8ml) S 
ST15Btf B »Ufco K^MfcO°CfcT, 7j< (10ml) , 3N-tR» 
h U ^7AtK»« (80ml) *<tr^®^b7K^7K (80ml) £Jffiii«TU £ 
fflfcT6I^W«9*bfc. KJSM^tR (6 0 0ml) (200 
ml) £Jnx.^«> zRS^g£x^;i/ (2 0 0ml) Tttmbfco 
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^itxmm-k^K (200ml) Tife#u m*ffim3-bw&-&&m&* mbe 

lX?Jl/= 2 : l^ilX^O^.) ^^Ttlb, Mfc^ (14. 1 
g) Sifi@*ibt#ft. 

1 H — NMR (CDC 1 3 ) 5:2. 69 ( 1 H, br. s) , 2. 80 (2 
H, t, J = 5. 6Hz) , 3. 90-3. 97 (2H, m) , 6. 91 (1 
H, d, J = 1 6 . 6Hz) , 7.3 0-7. 42 (4H, m) , 7. 43- 
7. 5 6 (3H, m) . 
MS (FAB) m/z : 2 1 6 (M + H) + . 

18] N- [2- [2- (trans-Xf'JJW ^+h/-;V-4- 



4- (2-kFD^>xfJW -2- (trans-XfUJW ttW—)l> 
(2 9 2mg) 0rh7kFa77> (15ml) i(il:7W5 H (200 
mg) , hU7xn;i/*X7>f > (3 5 7mg) *J;tf7Vy*M>iyXf 

;i/ (o. 2i4mi) &mmizTUajL. 4mmMwi,fr 0 Kmmmvmm&ffiiz 

7V=3 : 1) ^ffl^Tigl, aUBfb'&ISl (447mg) ^tW<hLT# 

1 H — NMR (CDC 1 3 ) (5:2. 98 (2H, t, J = 7. 2Hz) , 4. 
03 (2H, t, J = 7. 2Hz) , 6. 88 ( 1 H, d, J = 16. 6H 
z) , 7. 2 8 - 7. 4 5 (5H, m) , 7. 48 (2H, d, J = 7. 3H 
z) , 7. 71 (2H, dd, J = 2. 9, 5. 4Hz) , 7. 84 (2H, d 
d, J = 2. 9, 5. 4Hz) . 
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MS (FAB) m/z : 3 4 5 (M + H) + . 
[###119] 4- [2- - 
2 - (trans -XrPlUW ^tfV-;!/ 



N- [2- [2- (trans-Xf'JJW V— )V ~ 4 — f Jll 

;H 7^JH5 H (6. 4 0 g) ©x^y— ;V (l 5 0m 1 ) »kF7^ 

> • 1 7Kfn% ( 1 . 50ml) &mu\zTUa%., 1 »«m nt;t f 7 ^ 

>• i7Kfnt; (0. 500ml) ?&^a^TiP^, 2i$fflJft#b;fco RjS^iatK: 
^DD^^> (15 0ml) , MfP^mzK^hU^ATKM (150ml) 
t e r t — h (13. 4 g) &&M.\ZXUa%-fco 

3 0ft&m&itLU 7km*i?#nti**> (5 0mi) xmmvrz* ^mm& 

;W5^DTh^77/f- (^it> : 0»X9 1 ;V= 2 : 1 — 1 : 1) 
Tilt, 9lg^« (5. 06g) 

X H — NMR (CDC 1 3 ) 5:1. 45 (9H, s), 2. 75 (2H, t, 
J = 6. 6Hz) , 3. 46 (2H, d t , J = 5. 9, 6. 6Hz) , 4. 9 
2 (1H, br. s) , 6. 91 ( 1 H, d, J=16. 6Hz) , 7. 29- 
7. 45 (4H, m) , 7. 48 ( 1 H, d, J = 1 6 . 6Hz) , 7. 52 
(2H, d, 1 = 7. 3Hz) . 
MS (FAB) m/z : 3 1 5 (M + H) + , 2 5 9 (M- isobutene 
+ H) + , 315 (M-B o c +H) + . 

[###12 0] 5- (tert-7>^M^JW -2- (trans -X 
^UJW -4, 5, 6, 7-rh7th*ntW/D [5, 4-c] tfU^> 
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1 o 



4 - [ 2 - ( t e r t -7h^^*;i/^-^75 / ). X^;H - 2 - 
(t r an s -X^U;W ^UV— ^ (1 9 Omg) OhJI/X> (15ml) 

iil^7*M7JVTbF (5 4. 5mg) & £l£p - h;l/X>x;i/^>^ 
(7. 2mg) Sr^MfcTiinA.fe 0 1 Bt^»M^b7t#> JWfrU SJfcMlte 

StXfjV (15ml) fe«kr;«&fD^fc!K*^-hU^A7KjgHft (15ml) 

^.^bfco 7X«^»mx^;i/ domi) Tttmbfe^ tii^^txi 

OYh^77^- (A^>:SlX^=3 : l-»2 : 1) £ffi^T*ii£U 
IK^i (15 3mg) ^Sfii^ftlitTtfc. 

1 H-NMR(CDC1 3 ) 5:1. 50 (9H, s) , 2. 67 (2H, b 
r. s), 3. 73 (2H, br. s), 4. 55 (2H, s), 6. 90 (1 
H, d, J = 16. 1Hz) , 7. 29-7. 42 (3H, m) , 7. 46 (1 
H, d, J = 16. 1Hz) , 7. 52 (2H, d, J=7. 3Hz) . 
MS (FAB) m/z : 3 2 7 (M + H) + , 2 7 1 (M- i s obu t e n e 
+ H) + , 2 2 7 (M-Boc+H) + . 

[##092 1] 5- (tert-^>*Kx;W - 2 -ft)VS.JV- 4 , 
5, 6, 7 — T^h^fc HDtWD [5, 4-c] tfU^> 



5 - ( t e r t -7 , b+>')tjJtoV) - 2 - (trans ~7,^V)V) - 
4, 5, 6, 7-fh7hFn^f^/D [5, 4-c] tfU> ? > (8 0 3 
mg) ©rh7kHD77> (16ml) ^iCT-kh> (8. 0ml) , * 




0 
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(4. 0 1) , N-^^;^;i/*U >^^>F (5 7 7mg) &£ZtmWt{fc?X 
^ A (0. 0 3 9 M, 3. 20ml) ^MU\ZXmX, 1&&3lt&V1t a MJft^ 
Si:«XfJ|/ (5 0ml) :fe,ktfl 0 %^^«^hU«>A7jc^ (5 0 
ml) Sijn&SHStHk JWi&fiSfcX^V (3 0ml) Tttffibt 

(16ml) ^(C^^y— ;i/ (8. 0ml) , tR (8. Oml) , 

^^3fla^3dR^-hu^A (7 9 0mg) &s?afcTiiniLfc. 3mmm.mk. 

EMilMX^JV (3 0ml) (5 0ml) £jra?L£*U tKB£ 

»ix?;i/ (20ml) T^ffib^c mmm&trfr-ftTffimmmfcmi-hvyj* 
?mm (50mo -vm&v, Mymm^hv^^mm^ mm^m&rm^ 

4 : 1^2 : 1) &fflV>T*S$!lU fiSHfc^ (2 3 4mg) ^M^Itt 

1 H — NMR (CD C 1 3 ) 6:1. 49 (9H, s), 2. 77 (2H, b 
r. s) , 3. 77 (2H, br. s) , 4. 62 (2H, s) , 9. 70 (1 
H, s) . 

[###12 2] 5- (ter t-^h^Mx;W -2-^F^/*Mx 
;i/-4, 5, 6, 7-fb5kKOtWD [5, 4-c] lfUS?> 



5- (tert-^h^MxjW - 2 -2ft»^;i/-4, 5, 6, 7 
h7kHDtWP [5, 4-c] b?'J^> (2 2 5mg) ©y^y— ;p 
(9. Oml) MC^Mtth'J^A (2 2 0mg) &«fctfXBI<ffcr?>:#> 
(7 8 0mg) ZmmzTtiaZ., 3 0Mm fiX^^ffl^Tt^-f hit 
ji^bTCo Jt»&7fC (50ml) *«fc(^fi&jfl3A!fi* (50ml) MtK 




0 
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wm^-h^^A-vnmt, mm^msrfm^vr^ i$^y'jM'M7A^p 
mit&rn (i2 0m g ) *ifi#i,»tiT#&. 

1 H — NMR (CDC 1 3 ) 6:1. 49 (9H, s) , 2. 7 3 (2H, b 
r. s) , 3. 74 (2H, br. s) , 4. 01 (3H, s) , 4. 59 (2 
H, s) . 

MS (FAB) m/z : 2 8 3 (M + H) + . 
[##f!|2 3] 2-^b^>#;i/;fc;|/-5-^;V-4, 5, 6, 
kHDW/D [5, 4-c] fcftf5?> 



^"^^^0 OMe 

5- (ter t-^^>*JtoW -2-*b*>'%)ltf~)V-4, 5, 
6, 7-fh7tHnWyn [5, 4-c] t£DS?> (5 0 0mg) 
nD^> (15ml) »*fchU7;V^Pf|Jtt (15ml) ^gfifciTiin*. 

(20ml) , h'JX^7S> (0. 4 9 5ml) , M (2 0 5ml) , ft 
H'JXO. 2 3 0ml) 33 J; 0? h U T± h3rz/fc9ktt>ftVm± h >J # A 
( 5 7 0 m g ) S^mfcTin^fco 1 5 KfoBWilZ y^DD^^> 

(20ml) 43cklKMfPM^7j<*^ h U ^7 A7j<« (50ml) ttnxmmk. 
•fcm*Viruu*#> (3x2 0ml) tlfilUc. ^«M£^bi*T«qM 

if^yj— (77ud^;1/A : ^^y— ;i/=2 o : l — i o : D ^m^xmm 

u nmc&m (2 5 7mg) ^iMtft^bxtifco 

1 H — NMR (CDC 1 3 ) (5:2. 52 (3H, s) , 2. 72-2. 78 
(2H, m) , 2. 78-2. 83 (2H, m), 3. 61 (2H, t, J = 
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1. 7 Hz) , 4. 00 (3H, s) . 

MS (FAB) m/z : 1 9 7 (M + H) + , 1 6 5 (M-OCH 3 ) + . 
[##^!]2 4] 5-^^;l/-4 s 5, 6, 7-fh7kHnt^/D [5, 4 
-c] tfU^>-2-7j;!/^>i£ U^AJS 



2-p< h^^;i/7}f-;i/- 5 -^^-4, 5, 6, 7-Th7tHnt^t 
I/O [5, 4-c] tfU^> (8 0 0mg) 0fh7bFo77> (24ml) 
^MfcTK ( 6 . 0ml) &&&7mtfc Uf^A (99. 7 m g ) SgfflfcTlO^ 
1 0£*£bfc o KM^iffiTIlb, &©fb^ (8 2 5mg) 
! H-NMR (DMSO-d 6 ) 5:2. 37 (3H, s) , 2. 47 ( 2 H, 
t, J =5. 6Hz) , 2. 64 (2H, t, J = 5. 6Hz), 3. 43 (2 
H, s) . 

[##092 5] [b] ^7x>-2-*;i/a|?>HI 



5-#UU1>V [b] 3^:7 it > (2. 5 3 g) £*£»X— t^W (4 0 
ml) fcjftflPU S«P3&T;i/=f>111ftL/fe«, - 7 8°ClC7^SPbfe 0 ZIEfc 
ter t-^V'Jm (1. 5 4KA^>m 9. 74ml) Sr^T 

z*Kjfim&- 7 8 -cra^u «grt^z«^K*&i!>c*ii^*te. i . 5 mm 

M^bfco tiatMb, 0. 3«^©iffiBbWS»t (10 0ml) tfflqftx^s 

A, £E&«aR&iOTtU SMMfc^to (2. 6 7g) SifiB^tLT#t 
1 H — NMR (DMSO— d 6 ) 5:7. 53 (1H, dd, J = 8. 5, 2. 




0 Li 
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2 Hz) , 8. 07-8. 11 (3H, m) , 13. 65 (1H, br. s) . 
MS (FAB) m/z : 2 1 3 (M + H) + . 



MeOOC 




3-^7DD-4-7WD-a-7^FHtt (#H¥7- 
1 4 9 7 2 3) (1. 8 5 g) (140ml) Ol^lSTTl 

^» T'tSl, ^Sfb^rtl (4 9 1mg) &l«ilT#fc, 
1 H — NMR (CDC 1 3 ) 6:3. 95 (3H, s), 7. 13-7. 15 
(1H, m) , 7. 20 (1H, dd, J = 9. 3, 0. 49Hz), 7. 71 
(1H, d, J = 7. 3Hz) , 8. 93 ( 1 H, br. s) . 
MS (FAB) m/z : 2 2 7 (M + ) . 

[##$12 7] 5 -pan- 6-7 >F-;i/-2-#;i/^>m 




5 dp- 6 -^;i/^-D^ > F— 2 -#;i^>^ ^^;i/xx-r-;i/ 

(4 6 lmg) &fh7kHn77> (15ml) , (1 0ml) £> 

J:^7K (1 0ml) ©M^iSiSUcigfcFSi*. Si&TzK&'fb U f7A (2 8 3 
mg) »^.T4P#P H 1ft^bfeo ^££«J£T^£cU JSilEfclgiJtt&m&fln*. 
TP^ttiCbT#e»n^*^m, SILT, IliM (4 2 2mg) £3$ 

1 H — NMR (CDC 1 3 ) 6:7. 08-7. 10 (1H, m) , 7. 34 
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(1H, d, J = 9. 5Hz) , 7. 88 ( 1 H, d, 3 = 7. 6Hz) , 1 
2. 04(1 H, s) , 13. 16 (1H, s). 
MS (FAB) m/z : 2 1 3 (M + ) . 

[##$12 8] 5- (4-tfUSW) -4, 5, 6, 7 -fh7kHof77D 

[5, 4-c] tf'J^> 



5- (ter t-^h^M-JW -4, 5, 6, 7-f h7tFnf7 
^/P [5, 4-c] tfU^> (5. OOg) C^DD^> (2 5ml) 
fchU^l/^-pfflMK (25ml) S^ftfcTJn^Lfc. lO^flim 
iETIiUfc. B$fc4-^D^Et:U^> (5. 2 0g) , N, N->?^^ 
zK;PAT5F (30ml) >'M^h'JXf;^> (15. 5ml) II^S 
M^TiPx., 15 0^2 0^1^, ifiSTMtfc. ^Cfe^M 
satJWU at«c*dWET«ltlfe, y^nn^> (5 0ml) ^OWp^tK 
*^-hU^A7«lt (10 0ml) *JB*A!ftT?fifP^ii:fe. 
7KM^v ? ^nn^^> (5 x 3 0ml) T^ttLfe. ^S^foltT^TkM? 

tf^y-i— (^dd>^> : ^^y-;v= 2 0 : l-*8 : 1) £fflV>T#£8!i 
U (2. 9 7g) «WiLT#fc. 

! H-NMR (CDC 1 3 ) <5 : 3. 07 (2H, t, J = 5. 9Hz) , 3. 
81 (2H, t, J = 5. 9Hz) , 4. 61 (2H, s) , 6. 74 (2H, 
t, J = 6. 5 Hz) , 8. 30 (2H, t, J = 6. 5Hz), 8. 70 (1 
H, s) . 

MS (ESI) m/z : 218 (M + H) + . 
[##$12 9] 5- (4-tfU^;W ^TV—)V-2-U)Vtf>WL ^fMX 
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N 



\=/ 




OMe 



0 



5- (4-tfUvW f7^-2-*M>t (6 3 2 

mg) (D.*^y— (5. . 0ml) fcl-fcFD^y^>7b'J7y-M 
7Kfrl#j (8 0 5mg) :fc<fctfl- (3-y^^7^y7°nb°JW -3-X3\fl, 
#;M^-f^F (1. 71g) SSitTjD^fc. 4 ^ 

S^iBETIlb> SSCv^DD^^> (2 0ml) , fiSW^teK*^ h U 9 
A7K^ (1 0 0ml) s (1 0 0ml) *Ji£>^ 

DO^> (2x20ml) TfSUffibfco Waa^feiiTMzKMy-hU^A 

(^DD^^>: T± b >= 5 : 1 2 : 1 ) £ffltiTiIb, SMb^tl 
(3 5 3mg) ^|fi@#iLT#fe. 

1 H — NMR (CDC 1 3 ) 5:4. 05 (3H, s), 7. 51 (2H, d, 
J = 6. 1Hz) , 8. 32 (1H, s) , 8. 71 (2H, d, J = 6. 1H 
z) . 

MS (ESI) m/z : 2 2 1 (M + H) + . 
[##$13 0] (±) -c i s -N- [ (5-*PD-r>F— ;v-2— f;» 
-l, 2-y^D7nA'>775> 



c i s - 1 , 2-y^D7n;\°>^75> ( J . Med. 

Chem. , 1 9 9 8^, 4 1t 4 7 2 3-4 7 3 21) (4 0 5mg) 
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ri5-^DD^>F-Jl/-2-*M>i (5 4 6mg) GDN, N-zS^M 



(3 7 7mg) , 1- (3-y^fJI/7$;^nt:Jl/) - 3 -X^;i/#;M?SM 

5 F mmm. (6 4 2mg) , ^tteM* v:/at?;i/x^;i/y^> (1. 95 

(5 0ml) fe«krXft3ftlKBfoK3(f^-hU^A7K»?* (2 0 0ml) £iP 

■7h^77^- (^DD^^> : 100 : 7^10 : 1) T#fgg 

nmfc&to (1 1 Omg) Si6B#ilT#fc. 
1 H — NMR (DMSO-d 6 ) 5:0. 44 ( 1 H, d d , J = 10. 7, 
4. 4Hz) , 1. 11 (1H, dd, 1 = 14. 0, 7. 4Hz) , 2. 63 
-2. 70 (1H, m) , 3. 07-3. 16 ( 1 H, m) , 6. 77 (1H, 
s) , 6. 97 (1H, br. s) , 7. 23 ( 1 H, dd, J = 8. 9, 1. 
8Hz) , 7. 36 (1H, d, J = 8. 9Hz) , 7. 60 ( 1 H, s) , 
9. 3 2 (1H, s) . 
MS (FAB) m/z : 2 5 0 (M + H) + . 
[#ff|3 1] 2-^nn-6, 7-v^fcFn-4H-tf^y [4, 3-d] ^ 



1) rh7kFn-4H-H7>-4-t> (5. Og) Sr->^D^\^it> 

(2 0ml) K:igfl?u tfou> ? > (4. 35ml) , p - h;i/x>x;i/^>m 
lzKfUtt (4 8mg) &;&n;SL5V — >X^— #g«T3R&Rfc3cbfcj&*& 7 0#ff9 
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bfco (i5mi) fr#iT\zmw®$z (i. 60 



(10ml) *2 0^t?SSfTL3 BfgJffiJ^Lfe. Mt£Mffi"re*U B££-> 
U*yM7A^DTh^77^- (^nn^> : ;*^/-;i/=2 0 : 1 — 
10:1^4:1) T^lb, 2 -7$;- 6, 7-^kFn-4H-t?77 

[4, 3-d] (3. 9 7g) ^ifeywr^tbtfifc. 

X H — NMR (CDC 1 3 ) 5:2. 66-2. 70 (2H, m) , 3. 97 
(2H, t, J = 5. 6Hz) , 4. 63 (2H, s) , 4. 94 (2H, b 
r . s ) . 

MS (FAB) m/z : 1 5 7 (M + H) + . 

2) tftfbft (E) (4. lOg) &T±h~bV)V (5 0ml) 7m 

T\zmmmt e r t (3. 9 3 s ) &—mz$a%.it 0 1 o#^ ±ts© 
sj^-e#stxfc^#j (3. 9 7g) zmimm^Jsnx. sstiw^l 

fee OW?, S«6 5l3llMt2«»fc. MJ«^vU7J^> 
(2 0g) ^iP^fet^ SSSKSMfiETSSb, ^^><J^M7A^OYb 
sf?74- (A^f>:fttXfJl/=3 : 1) £#U ttSfc^ft (1. 7 8 
g) &SfiM«tbTflfc. 

1 H — NMR (CDC 1 8 ) 6:2. 85-2. 89 (2H, m) , 4. 02 

(2H, t, J = 5. 6Hz) , 4. 73 (2H, s) . 
MS (FAB) m/z : 175 (M+H) + . 

[##$13 2] 6, 7-^hHa-4H-ti7; [4, 3-d] fT^J^ 2 
- U^Aift 



g) ^JPX., $£}:i5^tli> 



(2. lOg) 




1) 2-^an-6, 7 -~^t Hn-4H-tf7/ [4, 3, d] f7V-JV 
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(1. 7 8g) ^^;-Jk (3 0ml) CiiU 10^5^AS* 
(3 0 0mg) , mStf-bVVA (8 3 0mg) %M?L 5 mj£<D7km%M~F 5 0 

7>f — (A^>:|ffl|l^=2 : 1) fofaU 6, 7-v?t:FD-4H-tf 

[4, 3-d] ryy—)b a. i4g) stfift^tiTifc. 

1 H — NMR (CDC 1 3 ) 6:2. 97-3. 01 (2H, m) , 4. 04 
(2H, t, J = 5 . 6Hz) , 4. 87 (2H, s) , 8. 69 (1H, 
s) . 

MS (FAB) m/z : 142 (M + H) + . 

2) ±fE(D«#J (1. 14g) S5?X^;VX— (30ml) fcjgfftT- 
7 8t[:M, 1. 6^^;i/U^^7A (6. 6ml) £Jq*JM$Lfco 
2 0m »7&15»7'J>^fc, aSt^ifi^TMb, MET 
»«fUT«S'fb'&<» (1. 6 5g) §i67^77X^:LT#fc, 
1 H — NMR (DMSO-d 6 ) 5:2. 83 ( 2 H, t, J = 5. 6Hz) , 
3. 92 (2H, t, J = 5. 6Hz) , 4. 73 (2H, s) . 

[#%#!) 3 3] ( + ) -c i s - N- [ (5-^nn-f >F-;i/-2--r;i/) 
] - 1, 2-v 
CI 




###!)3 0 t^O^T?, cis-1, 2-^n^>5?7^> 
(J, Am. Chem. Soc. , 1 9 4 2^, 6 4^, 2696-2700 

1 H — NMR (DMSO-d 6 ) 6:1. 55-2. 20 (4H, m) , 3. 5 
2-3. 62 (1H, m) , 4. 35-4. 50 ( 1 H, m) , 7. 16 (1 
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H, dd, J = 8. 7, 2. 1Hz) , 7. 19 ( 1 H, s) , 7. 42 (1 
H, d, J = 8. 7Hz) , 7. 70 ( 1 H, d, J = 2. 1Hz) , 8. 36 

(1H, d, J = 7. 8Hz) , 11. 77 (1H, br. s) . 
MS (ESI) m/z : 2 6 4 (M + H) + . 

[##$13 4] (±) - cis-N-tert-^h^»»-l, 2 




cis-1, 2-^n^>5?7S> (WO9 8/3 0 5 7 4) (6 9 2 
mg) S^nn^^> (10ml) £M?U 0°CT, h'JxW$> 
(1. lml), 2- (tert-7>^>M^my<5/) - 2 -7 
i^7th"hij^ (4 9 3mg) ^iD^., 0°CTlB#^M^bfeo -?-CD^ 
2- (ter t-7>^>M^M+H$;) - 2 - ^x^;VTii h 
U;i/ (4 9 3mg) &mmV, MT7^1t#Lfe. K>S*ic:**JlPA^* 

^Mfi#<5:tS77y>'a*7A^DYb^77^- (^DD^> : 
;—)V=9 : 1) tiSL/, WMtt&m (3 9 5mg) MMitiilTi 
Tfc o 

1 H-NMR(CDC1 3 ) 6:1. 46 (9H, s) , 1. 55-2. 00 
(6H, m) , 3. 45-3. 52 (1H, m), 3. 83-3. 90 (1H, 

m) , 5. 2 7 (1H, b r. s) . 

MS (ES I) m/z : 2 0 1 (M + H) + . 
[##$13 5] t r ans-N- [ (5-^DD<>H-Jl/-2-^l/) 

n;H -l, 2-^57D^>^>^r^> ±IM*i; 
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CI 




trans -N- t e r t 1 , 2 -5^ n^>^>$? 

(1. 40g) N-v^^fMMTS H (15ml) fc»#U 

5-i/DOi'>H-^-2-*M>i (1. 6 4g) > 1- (3->?^^;VT 

^/^ntf;w -3-x^;p^;i/^-r5 F (2. 68g) , i-tF 

D^^>y>ury-;H7Kfntj (4 7 3mg) sun*., gfiT2 3^F4I# 

A7jc«^P^_> M»^5S(tfc 0 £fc]K®j£Bt$fex^;k ^nn/^x ^ 

v^^A^n^h^y^- (^od^^> : y^y— ;i/= 1 9 : 1) Tit 
fit^tfi©S#:&#fc. ^©^m-fe^H^^^^J: t)#fctfcjKSfefc^T^ 

77nn^^> (10ml) hVyjV^umm (lOmi) ^jptl s 

Mz?tt^>mm (2 0mD ^M^xmm^m&riz^vrco mz\zi??u 
u*d?> (lomi) 1 4Mfem.m-Jtt-v->mm domi) mwxxnnm 

&m (1. 83g) M@#:iLTt#^o 

1 HNMR (DMSO-d 6 ) 5:1. 60-1. 75 (4H, m) , 2. 05 
-2. 10 (2H, m) , 3. 49 (1H, q, J-7. 6Hz) , 4. 27 
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(4H, quintet, J = 7. 6Hz) , 7. 17 (1H, d, J = 8. 6 
Hz), 7. 19 (1H, s) , 7. 42 ( 1 H, d, J = 8. 6Hz), 7. 
70 (1H, s) , 8. 24 (3H, br. s) , 8. 85 ( 1 H, d, J = 
7. 3Hz), 11. 91 (1H, s). 
MS (ES I) m/z : 2 7 8 (M + H) + . 

3 6] (1) - trans-N-tert 



##M3 4 <h|wiil©^T\ (±) - trans-1, 2-->^n^>^> 
y75> (WO 9 8/3 0 5 7 4) ^ e»MM^tf^f#7to 
1 H — NMR (CDC 1 3 ) 5:1. 25-1. 40 (2H, m), 1. 49 

(9H, s), 1. 59-1. 77 (2H, m), 1. 92-2. 08 (1H, 
m), 2. 10-2. 17 ( 1 H, m) , 2. 98 (1H, q, 1 = 7 . 2H 
z), 3. 48-3. 53 (1H, m) , 4. 49 (1H, br. s). 
MS (ES I) m/z : 2 0 1 (M + H) + . 

[###!I3 7] ( + ) - t r an s -N- [ 4, 5, 6, 7- 

Th7fcFnf7yn [5, 4-c] t?u^>-2— r;W #;i/^-;Kl -i, 








( + ) -trans -N- t e r t - 7* h^r 1, 2-->^n 
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^>^>y75> (17 5mg) N-y^fMM75 F (3ml) Iz 

»fi¥U 5-*^- 4, 5, 6, 7-fh7tHnf77P [5, 4-c] tf 
U> ? >-2-*;l/#>m 'Jf^Ai «9 0%, 2 5 8mg) , 1- (3- 

z?*^jvt* ;yu t?;w - 3 -x=p;i/#;i/#^-f ^ F itMiI(252 

mg) > 1 -h Hn^v^>V>UTV-JH7KfntJ (6 Omg) %M?L^&V 

3) -emmLtc<, %^ntd{mmmm*mmmz-$ (5m n 

HftlXfj^ilB^, £Cfc«£MtU H!j®fhl=r#J (12 Omg) 

X H — NMR (DMSO-d 6 ) 6:1. 63-1. 73 (4 H, m), 1.9 
9-2. 06 (2H, m) , 2. 91 (3H, s), 3. 09-3. 14 (1 

H, m) , 3. 2 5 - 3. 7 0 (4H, m) , 4. 2 7 -4. 3 2 (1H, 
m) , 4. 42-4. 46 ( 1 H, m) , 4. 68-4. 71 ( 1 H, m) , 
8. 20-8. 23 (3H, m) , 9. 09 (1H, d, J = 8. 3Hz), 1 

I. 82-12. 01 (1H, m) . 

MS (ESI) m/z : 2 8 1 (M + H) + . 
[##$13 8] (±) -cis-N- (5 -^nn- 1 -y jl^.)V7.)V^)V 

-f )V- 2 -x;i/^x;i/) -l, 2-is?u^>$r>z?r^y 
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CIS 



- 1, 



■5. > (WO 98/30574) (3 4 8 



mg) S^nn^^> (10ml) \z&MV, 0 o CT> hUx?^75> (1 
mi) , 5 -zuu- 1 -y^-)i^)\sfc- ;w>F~ ;u- 2 -x;M^-;i//?n 

UH (3 9 0mg) £flB*.flfc#bfco 1 5#\ lPtf^^, ftl^n5-^Cin 
- 1 -7xnjI/XJ^- ;W>H— JU- 2 -7^-MnU H (1 5 6mg) 

>F-Jl/-2-7J^Jl/7niJF (7 8mg) £iiiaU SfiT2Bt»L 

Mymm^- h U 7A«bfc 0 g|S Sv' U ^^VWit§7 5 v is^X ? 
i^^n7h^77 V (7DH*M : ;*^/-;i/=2 3 : 2) T?*it©U ^gjg 

(7 3 9mg) ^mn^m^tvxnrzo 

1 H — NMR (CDC 1 3 ) 5:1. 38-1. 91 (8H, m) , 3. 2 7- 
3. 31 (1H, m) , 3. 41-3. 45 ( 1 H, m) , 7. 42-7. 50 
( 4 H, m) , 7. 58-7. 61 ( 2 H, m) , 8. 11-8. 15 (3H, 
m) . 

MS (ESI) m/z : 4 5 4 (M + H) + . 
[#^#i|3 9] (±) - t r an s -N- t e r t -7* h^^X 
1, 2—>^D'\=H5->^y$> 



m^ffl 3 4 hmWif£jj&°r\ (1) - trans-1, 2 - 5/ & U > 
p. 7 9 - 8 1°C. 

1 H — NMR (CDC1 3 ) 6:1. 05-1. 34 (4H, m), 1. 45 




0 
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(9H, s) , 1. 68-1. 75 (2H, m) , 1. 92-2. 02 (2H, 

m) , 2. 32 (1H, d t , J = 1 0 . 3, 3. 9 H z ) , 3. 08-3. 2 
0 (1H, m) , 4. 50 (1H, br. s). 
MS (FAB) m/z : 2 1 5 (M + H) + . 

[##$14 0] (±) - trans-N- [(5-^-4, 5, 6, 7- 
fh7tFD?7ya [5, 4-c] HU^>-2— f;W -1, 




###!|3 7 fcHflftfc^T,' (±) -trans -N- t e r t -^h^-> 
i, 2-->^n^i7->> ? T5>'^e>#Mfb^^#7cc 
1 H — NMR (DMSO-d 6 ) 6 : 1. 10-1. 80 (7H, m) , 1 . 9 
5-2. 05 (1H, m), 2. 97 (3H, s), 3. 00-3. 20 (3 
H, m) , 3. 63 (2H, br. s) , 3. 7 2- 3. 8 8 (1H, m) , 
4. 6 1 (2H, br. s) , 7. 98 (3H, s) , 8. 89 (1H, d, J 
= 9. 2Hz) . 

MS (FAB) m/z : 2 9 5 (M + H) + . 



##094 1] (+) -c i s-N-tert~yKyM»-l, 2 







##$l 3 4 £H=ftfc&:;£8n!, cis-1, 2-> 



5 
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1 H — NMR (CDC 1 3 ) 6:1. 30-1. 7 0 (17 H, m), 2. 98 
~3. 05 (1H, m) , 3. 60 (1H, br. s), 4. 98 (1H, b 
r . s ) . 

MS (FAB) m/z : 2 1 5 (M + H) + . 

[###i|4 2] (±) - trans-N- [ (5-^-4, 5, 6, 7- 
fh7kHP^/n [5, 4-c] k°U> ? >-2— f;i/) -1, 

2 -^D^iJ->^T5 > HJ :7;i^ngtm£[ 



(±) - trans-N-tert-^h^M^-l, 2-^^P 
^it>^T^> (642mg) £N, N-y^^MM75 H (2 0ml) 
fcSftb, 5-^^;i/-4, 5, 6, 7-f hytFDfTV'n [5, 4-c] 
tfU> ? >-2-*;^>m Uf^Al (7 9 5mg) , l-kHn^M>y 
hUTV-;H7j<fP#; (4 6mg) , 1- (3 -^^^75 / 7°U tf;i/) -3 

-x^;v#;i^>f 5F - itus (2. 3 0g) &5p^^t-^#l^ 0 s 

^OTh^77^ (^nn^^> : ^/-;v= 1 0 0 : 3) ^cfcDItai 
U ^-e^ft^M^#rc:o IMy^nn^^> (5ml) mith'J7^ 
^Dg^H (3 0ml) SMSITlM^Lfc. M^iETIibWk 

(7 3 1mg) SWMWtlTife. 
1 H — NMR (DMSO-d 6 ) <5 : 1. 10-1. 80 (7H, m) , 1 . 9 
5-2. 05 (1H, m) , 2. 97 (3H, s), 3. 00-3. 20 (3 
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H, m) , 3. 63 (2H, br. s) , 3. 72-3. 88 ( 1 H, m) , 
4. 6 1 (2H, br. s) , 7. 98 (3H, s) , 8. 89 ( 1 H, d, J 
= 9. 2Hz) . 

MS (FAB) m/z : 2 9 5 (M + H) + . 
[##094 3] (±) -c i s-N 1 - [ (5-^JI/-4, 5, 6, 7-^h 

7tHnWn [5, 4-c] fcfys>>-2— f;W -l, 2- 

(±) -c i s-N 1 - [ (5-^3^-4, 5, 6, 7-Th7bFD?7 

yn [5, 4-c] tf u> ? >-2— r;i/) #;i/^-;i/] -1, 2-->^d^u- 
>>?T5> ooomg) &-ryyntf;pr;i/3— ;i/ (6m 1 ) »$?u -e© 

10tMTHPLCTiSL&c ^J7AiUTCH I RALPAKA 
D (^V-fe;Hb^ f!2. 0 X 2 5 cm) ^\^> : ■i'V^Dtf^T 

;Ka — )V : i?X^;i/T^>=6 8 : 3 2 : 0. 5§iliUt^l6ml/^T 
i§tH£i*> 24. 8#£,ktf3 3. 4#$fefc«Ettrr & 77^>a >*-fcft*nHI 
66, MffiTfca^UTStt#A (3 2 0mg) :fc«k£JCSf5i#B (3 9 0mg) £ 

1 H — NMR (CD C 1 3 ) 6:1. 30-1. 90 (8H, m), 2. 51 

(3H, s) , 2. 82 (2H, t, J = 5. 9Hz), 2. 90-3. 00 

( 2 H, m) , 3. 10-3. 15 ( 1 H, m) , 3. 71 (2H, s), 4. 

00-4. 20 (1H, m) , 7. 55-7. 75 ( 1 H, m) . 

MS (FD + ) m/z : 2 9 5 (M + H) + . 

M'&foB : 

1 H — NMR (CDC 1 3 ) 0:1. 30-1. 90 (8H, m) , 2. 51 

(3H, s) , 2. 82 (2H, t, J = 5. 9Hz), 2. 90-3. 00 

(2H, m) , 3. 10-3. 15 (1H, m) ; 3. 7 1 (2H, s) , 4. 
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00-4. 20 (1H, m) , 7. 55-7. 75 (1H, m) . 
MS (FD + ) m/z : 2 9 5 (M + H) + . 

mfB©#%#!J4 9 fcfeUT, £te#BKi (1R, 2 S) -N 1 - [ (5-^ 
;i/-4, 5, 6, 7-fh7bFD^/D [5, 4-c] t!U>»>-2 — T 
JW -1, 2—>^D^1t>^75>T&D> SttftAfciU (1 

S, 2R) -N 1 - [ (5-^^-4, 5, 6, 7 -fh7t FD^Tl/n 

[5, 4-c] k°'Jy>-2-^JW #;i/sfc;i/] -l, 2-^DA*t>y 
T ^ > T & § 21 <h £ !W1 3t L fc . 

[#fi4 4] (IS, 2S) - 2-tert-7*b^/M»7$;-l 
->///D^;-;i/ 



(IS, 2S) - 2-75/-l-y^n^D-y-^ (J. Med. 
Chem. , 1 9 9 8^, 4 1i, 3 81) (0. 83g) ^DD^^> 
(10ml) \zmm\y, y-tert h ( 1 . 6 4 g) § 

JPtL ^fiT2B#F B 1S^bfc 0 M£MffiT^£U #£ftfc@#£'v^> : 
»iXf;N2 0 : l^SHiit, (1. 33g) £&&$H£li£ 

Mpl03-105°C. 

[a] D - 5. 48° (19. 8°C, C= 1 . 01, CHC 1 3 ) . 
1 H — NMR (CDC 1 3 ) 5:1. 05-1. 50 (4H, m), 1. 45 

(9H, s), 1. 65-1. 75 (2H, m), 1. 90-2. 10 (2H, 
m), 3. 10-3. 30 ( 3 H, m) , 4. 51 (1H, br. s). 

[##$145] (IS, 2S) -1-ter t-7>+yM«75;-2 
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(IS, 2S) -2 - t e r t - ^h^^M^VT^/ - 1 - ^n^ 
— )V (6 4 6mg) £fc°U^> (4ml) 5Jc7£TK:^ >X;l/tfs 

~;H7CJ5KF (3 7 8mg) ^P^5B»«#Ufc 0 KJfctgKl^X^X— 

MffiT^SU WMfc-Sm (6 3 0mg) §Miilt#fc. 
mpl23-124°C. 

[o] D +7. 16° (19. 8°C, C=l. 01, CHC1 3 ). 
1 H — NMR (CDC 1 3 ) 5:1. 20-1. 40 (3H, m), 1. 44 

(9H, s), 1. 55-1. 70 (2H, m), 1. 70-1. 80 (1H, 
m), 2. 03-2. 23 (2H, m), 3. 03 (3H, s), 3. 58 (1 
H, br. s) , 4. 44 ( 1 H, t d, J = 9. 8, 4. 2Hz) , 4. 67 

(1H, b r . s) . 

[##$146] (1R, 2S) -l-Tv^-2- (tert-^^M 




(IS, 2S) -1- (t e r t-^h^>*M^75/) -2-*^> 
X;i/4^n;V^v'v-^P^^> (4 7 5mg) £N, N-^^?MM75 
F (6ml) \zmffil<, XvMfc^hU^A (156mg) £#0x. 6 0 CT 2 B# 
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mmih^m (18 4mg) §i6@#<hlT#fc. 
Mp 6 9- 7 0°C. 

[a] D -105. 14° (19. 8"C, C= 1. 01, CHC 1 3 ) . 
X H-NMR (CD C 1 3 ) 6:1. 20-1. 80 (7H, m) , 1. 45 

(9H, s) , 1. 90-2. 00 (1 H, m) , 3. 61 (1H, br. 
s ) , 3. 95 ( 1 H, br. s ) , 4. 70 ( 1 H, br. s). 
MS (FAB) m/z : 24 1 (M + H) + . 

[##094 7] (IS, 2R) -N J -ter 2 



(1R, 2S) -l-T^H-2- (tert-^h^/M»7$;) 
^i7D^+f-> (17 4mg) (10ml) fc»#U 10%/\°^ 

v^A^fpi (1 2 Omg) &lM&1RBZVmm7L\ZtfVfto M^teU gft 

[#f«4 8] (IS, 2R) -N^ter t-yb^yWzjk-N 2 - 
[ (5-^rM/-4, 5, 6, 7-rh7tHD^7yn [5, 4-c] If US* 

>-2 — r;W -i, 2-^n^u->m> 
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H H \ 



Q 



tl0 (IS, 2R) -N^tert-^h^AM-Jlz-l, 2-5^ 
D^1r>y7$> (145mg) £N, N-y^»M7^F (3ml) 

izmmv, 5-^^;p-4, 5, 6, 7 — rh7tFnfr/p [5, 4-c] 

t!U> 5 >-2-^;^>^ (18 0mg) , l-tHP^>W 

h'J7y-;n*?pft (i3mg) , 1- (3-^^^;vT5/ynt!;w -3 

-Xf^M^^H (7 7 Omg) &2in*.gi&T? 2 2R#iM#L 

fee KJ^£?«JEET3g*BU ^$(c> ? ^pn^^>i7jc^P^Mif^§43^7 l j: 

U*^V*7A^nTh^77^- (^nn^>:^^/-JV=4 0 : 1) 
fcckOMilU «St6?SJK«« (12 6mg) &fflto 

[o] D -19. 9 6° (19. 7°C, C=0. 5 1, CHC 1 3 ) . 
1 H — NMR (CD C 1 3 ) 5:1. 20-1. 90 (7H, m) , 1. 56 

(9H, s), 2. 50 (3H, s) , 2. 75-2. 85 (2H, m), 2. 
8 5-2. 9 5 (2H, m) , 3. 71 (2H, s) , 3. 8 8-4. 0 0 (1 
H, m), 4. 22 (1H, br. s) , 4. 91 ( 1 H, br. s) , 7. 4 
8 (1H, b r . s) . 

[###14 9] (1R, 2S) -N 1 - [ (5-*^)V-4, 5, 6, 7-"rh 
^kFDfjyn [5, 4-c] tfU^>-2 — r;K> -l, 2- 
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(IS, 2 R) -N 1 - t e r t h^i/ft )V^~)\s-N 2 - [ (5-j*3=- 
;V-4, 5, 6, 7-fh7hHDf7yn [5, 4~c] h°U>?>-2--f 

;w ;w -i, 2 -z/2w\*-yr>i?Ts.> (i2 0mg) ^^^y- 

;v ( 1 m 1 ) \zmffiv 1 M^x^ y — ( 3 m 1 ) £jn*. 5 0 °ct 2 i$m 

(10 6mg) ^«ilt#fe. 
1 H — NMR (DMSO-d 6 ) <5 : 1. 3 0 - 1. 9 0 (8H, m) , 2 . 9 
2 (3H, s) , 3. 05-3. 79 ( 5 H, m) , 4. 24 (1H, br. 
s) , 4. 3 4-4. 7 9 (2H, m) , 7. 8 5 - 8. 2 0 (3H, m) , 
8. 30-8. 49 (1H, m) , 11. 50-12. 10 (1H, m) . 
MS (FAB) m/z : 2 9 5 (M + H) + . 

SiffiT«Lfco S^SCHIRALPAK AD (^r-fe;Wfc3*, <f> 
0. 4 6X 2 5 cm) Sl^HPLC (M£ : 'vH*-> : V \Z)V7)V 
n— )V : i?X.^JVys. >= 8 0 : 2 0 : 0 . 5 ; 9E3 :2ml /ft) 

(1R, 2S) -N 1 - [ (5-^^;l/-4, 5, 6, T-f H5fcKD V 

n [5, 4-c] fcfUv^-2— f;W ^j;i/fc;i/] -l, 2-^n^u-> 

1 H — NMR (CDClj) (5:1. 30-1. 90 (8H, m) , 2. 51 
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(3H, s) , 2. 82 (2H, t, J = 5. 6Hz) , 2. 93 (2H, t, 
J = 5 . 6Hz), 3. 10-3. 15 (1H, m) , 3. 7 0 (2H, s) , 
4. 00-4. 20 (1H, m) , 7. 63 (1H, d, J = 8. 1Hz). 

[##0!I5 0] (i) - trans-N- [ (5-*^;V-4, 5, 6, 7- 
fh7bFnf7yu [5, 4-c] tfU> ? >-2— r;W ;w -l, 




#%0!|3 7 trnmco^m-C, (±) -trans -N- t e r t -7h**/ 



1 H — NMR (DMSO-d 6 ) 5:1.1 0-2. 1 7 (8H, m) , 2 . 9 
2 (3H, s) , 3. 0 0 - 3. 9 3 (6H, m) , 4. 3 8-4. 6 0 (1 
H, m) , 4. 6 4-4. 7 7 ( 1 H, m) , 8. 00-8. 19 (3H, 
m) , 8. 82-8. 96 ( 1 H, m) , 11. 95-11. 30 ( 1 H, 
m) , . 

MS (FAB) m/z : 2 9 5 (M + H) + . 
[##095 1] (±) -cis-N- [ (5-^^-4, 5, 6, 7-^h 
7kFdf7yn [5, 4-c] fcfU3»-2-- OV) t})Vi$~)Vl -1, 2- 





#;i/fc;v-i, 2-> 





##09 3 7 iH»©*iT, (±) -cis-N-tert-m~>M 
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1 H — NMR (DMSO-d 6 ) <5 : 1. 3 0 - 1. 9 0 (8H, m) , 2 . 9 
2 (3H, s) , 3. 0 5 - 3. 7 9 ( 5 H, m) , 4. 23 ( 1 H, br. 
s), 4. 34-4. 79 (2H, m) , 8. 01-8. 34 (3H, m) , 
8. 30-8. 49 (1H, m) , 1 1. 90-12. 30 (1H, m) . 
MS (FAB) m/z : 2 9 5 (M + H) + . 
[###!! 5 2] ( + ) - trans-N 1 - (t e r t-^h^>M») 
-N 2 - [ >F— ;v-2— f;W -1, 2-~>^n 



(+) - trans-N-tert b^^frjl/tfn;!/- 1, 2 -v-^n 
^1t->> ? T5> (3. OOg) ON, N->?^f H (10ml) 
«5-^nn^f>F-JV-2-*M>^ (2. 8 8 g) , l-hFn^> 
^>^/hUTl/-;H7jc?n^ (2. 08g), 43J;^1- (3 -^pWKT^/ 

yntr;w - 3 -x^;k&;i/#$M ^ F mmm (2. 9 5 g) zmmzTtiaZ. 

(30ml) > MmB>kM7Km'3- b U (150ml) , & J; 

(15 0ml) Srira^., 4Cfeifiai^ttl, §£41 U ilft^rife (5. 2 
1 g) £M&@#;£bTt#7t„ 

1 H — NMR (DMSO-d 6 ) 6 : 1. 10-1. 45 (4H, m) , 1 . 2 
1 (9H, s) , 1. 68 (2H, d, J = 8. 1Hz) , 1. 86 (2H, 
t, J = 16. 2Hz) , 3. 22-3. 42 ( 1 H, m) , 3. 69 (1H, 
br. s) , 6. 66 (1H, d, J = 8. 5Hz) , 7. 02 ( 1 H, s) , 
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7. 15 (1H, dd, J = 8. 5, 2. 0Hz) , 7. 41 ( 1 H, d, J = 

8. 5Hz) , 7. 67 (1H, d, J = 2. 0Hz) , 8. 15 ( 1 H, d, 
J = 8. 1Hz) , 11. 73 (1H, br. s). 

MS (ESI) m/z : 3 9 2 (M + H) + . 
[##M5 3] ( + ) -c i s -N 1 - t e r t-^h^il/^-N 2 - 

[ (5-^nn-f ;v-2— f;W #;i/^-;v) ] -l, 2-^n^if- 



###|5 2 ilfWCD^afeT?, (±) -c i s-N-ter 



1 H — NMR (DMSO-d 6 ) 6:1. 20-1. 45 (1 1 H, m) , 1. 
45-1. 70 (4H, m) , 1. 70-1. 85 (2H, m) , 3. 76 (1 
H, br. s) , 4. 08 ( 1 H, br. s) , 6. 64 (1H, d, J = 7. 
6Hz) , 7. 12 (1H, s) , 7. 16 ( 1 H, dd, J=8. 8, 2. 0 
Hz) , 7. 43 (1H, d, J = 8. 8Hz) , 7. 69 ( 1 H, d, J = 
2. OHz) , 7. 85 (1H, d, J =6. 9Hz) , 11. 80 ( 1 H, b 
r . s ) . 

MS (ES I) m/z : 3 9 2 (M + H) + . 
[##M5 4] ( + ) - trans-N- [ ( 5 P P-f > 2 --f 




^-;i/-i, 2-> 
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(±) - trans-N 1 - (tert - 7 frtf—M — N 2 — 

[ )V- 2 — f;w fj)Vtf~)V] -l, 2 -^n^v^v 

y75 > (5. I8g) ®^na^^> (10 0ml) iflSfcfiSJftiiMfex^ y 
-)Vmm (10 0ml) ^^MfcTinx.fc 0 2H^im ^M^^MffiT^ 

iu ^etifcMfc^x^i/x-^P (3oomi) ^inx., ^u^^^ 

SMttk IfcfllU JH^fc^t) (4. 3 0g) &|«itT#fc. 
1 H — NMR (DMSO-d 6 ) (5 : 1. 2 0 - 1. 3 6 ( 2 H, m) , 1 . 3 
6-1. 50 (2H, m) , 1. 60 (2H, br. s) , 1. 90 ( 1 H, 
d, J = 13. OHz) , 2. 07 (1H, d, J = 13. 7Hz) , 3. 06 
(1H, br. s), 3. 83-3. 96 ( 1 H, m) , 7. 15-7. 24 
(2H, m) , 7. 45 ( 1 H, d, J = 8. 6Hz) , 7. 73 ( 1 H, 
s) , 8. 00 (3H, br. s), 8. 60 (1H, d, J = 8. 3Hz), 
11. 8 6 (1H, s) . 
MS (ESI) m/z : 2 9 2 (M + H) + . 

[##M5 5] (±) -cis-N- [ (5 -^PD-f >F-;p-2 — f;W 
^;i/2^x;i/] -1, 2-^i7D^W>y75> 




##^!l5 4 iPIilOD^T, (±) -cis-N'-tert-^b^M 

fc;v-N 2 - [ (5-^nu-f >b*-;i/-2— -f;v) -i, 2- 
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X H — NMR (DMSO-d 5 ) 5:1.30-1. 5 0 (2H, m) , 1. 5 
5-1. 95 (6H, m) , 3. 41 ( 1 H, br. s) , 4. 32 ( 1 H, b 
r. s) , 7. 19 (1H, dd, J = 8. 7, 2. 0Hz) , 7. 33 (1 
H, s) , 7. 45 (1H, d, J = 8. 7Hz) , 7. 6 0- 7. 9 0 (4 
H, m) , 8. 17 (1H, d, J = 7. 1Hz) , 11. 91 (1H, s). 
MS (FAB) m/z : 2 9 2 (M + H) + . 
[###15 6] (±) - c i s -N 1 -^>^;V-N 2 - t e r t -7 b^~># 



(±) - c i s -N- t e r t h^rv-^;i/^n;U- 1 , 2 -->^D^\^F 
it>^T$> (3. 7 8 g) tTt^h'j;!/ (80ml) £2§$?U h'Jxf 
)l7S.y (2. 4 4ml) , ^>^jl/7*D7-l' F (2. 10ml) £Jn*-> ^ 
tl3^«bfc 0 Jg$f£&teTS3cU ^Hy^DD^^X tK&JPAX 

1 : 1) TlSb, WMtt&m (3. 0 8g) StifeitlltUXifc. 
1 H-NMR(CDC1 3 ) 6:1. 35-1. 63 (1 7H, m) , 2. 75 
-2. 79 (1H, m) , 3. 71-3. 83 (3H, m), 5. 17 (1H, 
br. s), 7. 22-7. 3 3 ( 5 H, m) . 
MS (FAB) m/z : 3 0 5 (M + H) + . 
[##$15 7] ( + ) -cis-N'-^^yJlz-N^tert-yh^ 
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\ H \ 



Q , 




(±) - c i s - N 1 -^>^;P-N 2 - t e r t -y* h^ft 
1, 2-^nA^>5?75> (3. 2 4g) £p<^/ — ;P (3 0ml) 
#U ^jl/^TJl'Tk F?K« (3 5%, 0. 9 0 9ml) ^0^, MTIO 
EEfcS'T/yfc^b^^HJ^ (6 6 6mg) Sin*., 

mis, mm&M&Tm&vfro m^^v^^^mi^tr^y^y^^^A 

ZWbtf^yj- (s\tt> : %m^JV=3 : 1) T?*#8i{U UMtote® 
(1. 9 8g) *Sf6Jfttt«jibT#fc. 

X H-NMR (CDC 1 s ) 6:1. 24-1. 50 (1 4H, m) , 1. 76 
-1. 79 (1H, m) , 1. 93-1. 98 ( 1 H, m) , 2. 15 ( 3 H, 
s ) , 2. 16-2. 21 ( 1 H, m) , 2. 30-2. 35 ( 1 H, m) , 
3. 34 (1H, d, J = 13. 4Hz) , 3. 78 ( 1 H, d, J = l 3. 4 
Hz) , 4. 08 (1H, br. s) , 5. 09 ( 1 H, br. s) , 7. 20 
-7. 3 2 (5H, m) . 
MS (ESI) : 3 1 9 (M + H) + . 
[##09 5 8] (±) -cis-N^tert-^^M^-N 2 - 



— N 
H 
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(+) -cis -N 1 -^>^;i/-N 2 - t e r t b^tl JV^Jl-N 1 
2-^DA+f>5?75> (1. 9 2g) ^^/-Jk (5 0 
m 1 ) \zM%_ 1 0 %A7y^AKi ( 5 0 %zfc#^|\ 9 0 Omg) Sira^L, ?K 
*«HIECT-C2 ONpKtttj^bfe. M«£?J§*II, 
(1. 27g) StM^tbTtfco 
J H — NMR (CDClj) 0:1. 37-1. 60 (1 7 H, m) , 2. 39 
(3H, s) , 2. 58-2. 59 (1H, m) , 3. 48-3. 49 (1H, 
m) , 3. 72 (1H, br. s) , 5. 10 ( 1 H, br. s). 
MS (ESI) m/z : 2 2 9 (M + H) + . 

[##09 5 9 ] (±) -cis-N 1 - [ >F-;P-2--r;K> 



CI 




( + ) - c i s — N 1 — t e r t -7>^y*M^-N 2 -^^l/- 1, 
2-^DA^>^75> (6 2 9mg) , 5 ncK > 2 -ts)V 

^>m (64 7mg) , l- (3-e^5P;KFi=y:/nt?;w - 3 -X3\>kfr;i/ 

ill (7 9 2mg) , 1 -t:HP^v^>y>UTV-;i/l7Kfn 
4b (18 6mg) N-y^^MM7$H (2 0ml) fcjgfcpb^rc 
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(5mi) t b u yjv^-umm ( 5 m 1 ) ©^-ar^^-^u 1 mmm 
#bfe 0 *«£mjet^£u ^dd^x mmmym-r hvv^mm 

iJP^ £fcft£MU Ilft^l (7 8 6mg) SMfiOSfttUTffc, 
1 H — NMR (CDC 1 3 ) 5:1. 37-1. 55 (3H, m) , 1. 7 2- 

1. 96 (4H, m), 2. 09-2. 19 ( 1 H. m) , 3. 23 (3H, 
s), 3. 76 (1H, br. s), 4. 34-4. 39 (1H, m) , 6. 9 
2 (1H, d, J = l. 7Hz) , 7. 20 (1H, dd, J = 8. 8, 2. 0 
Hz) , 7. 46 (1H, d, J = 8 . 8Hz) , 7. 69 (1H, d, J = 

2. 0Hz) , 8. 08 (3H, br. s), 11. 74 (1H, br. s). 
MS (ESI) m/z : 3 0 6 (M + H) + . 

[#t^l6 0] (±) -cis-N 1 - (ter t-7>^y*M^) -N 
2 -^^;i/~N 2 - [ (5 4, 5, 6, 7-Th7kFDf7Vn 
[5, 4-c] If U^>-2-4";W -1, 2-is2Us\^>i? 



5, 6, 7— rh7tl«Df7yn [5, 4-c] h°U^> 
-2-#;i^>@£ Uf^i^t (6 1 3mg) ^//DD^^> (1 Om 1) \Z 

?s$?u ^^zim^mm^ y-jvmm (3. omi) mwz., i^TM 

#bfeo ^$KMJETM5feU l^K^DD^M (15ml) , N, N-^ 
f H (— m) tmt^—JV (5ml) £#P^ 60tT4P#F H 1I 

^Ifc. ^^MffiT^*U, m^lz¥Vz?> (10ml) t^nn^^> 
(10ml) ^Jnx., (±) - c i s -N 1 - ( t e r t -^>^->^j;V^- 
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)V) -N 2 -^Jl- 1, 2-^DA^>y75> (4 5 5mg) Wtru 

n*&>mm (5mi) &Mxtco muT:2mmmwvrcm, ^iaxx^mv 
fee ^mm%7K mffi&m&-vm\ Mymmi-h^^^xnmvrm. mm* 

MffiT^* b fee m $ £ >- U * *fi#tt5 777^7^07h^7 

7>r- (^nn^>: ^ /-;i/ = 4 7:3) T*iSSb> im^ti 

(3 2 4m g) ^SfiHfttltlfc. 
MS (ESI) m/z : 4 0 9 (M + H) + . 
[##M6 1] (i) - trans-1, 2 - U*\7& >^—)V 



HO OH 

y^DA7°T> (3. 8 5g) £ 3 0 XaBlfcffcSK** (4 5ml) t88«f 

m d80mi) \z'pmr~DMx, 4o-sot:Tmr B »t> s^T-i&jf 

«U 7KS^e>#mx^;i/T^mf»^4[Hffofco ^a«£#fri*T»cgtM 
th'JvA«l, M^MffiT^icU StHffr&W (4. 5 6g) &m&m 

1 H — NMR (CDC 1 3 ) 6:1. 44-1. 56 (6H, m) , 1. 6 3- 
1. 70 ( 2 H, m) , 1. 83-1. 91 ( 2 H, m) , 2. 91 ( 2 H, b 
r. s), 3. 40-3. 44 (2 H, m) . 
MS (FAB) m/z : 1 3 1 (M + H) + . 
[###IJ62] (±) -trans-1, 2-y^n^>^75> MM 
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H 2 N NH 



(i) - trans-1, 2 -->^n^>^>^— )V (4. 5 6g) 
^OD^^> (35ml) £##U F'JXW5> (29ml) Sill*.- 
7 8°C^SPbfeo ^il^^>X;i/fcMDiJF (8. 13ml) ^iTb 
fee ^^^Uffi^ffliifc^ofe©!?, y^/nn^> (10ml) £*<Do 
<DiEtlPU |1WT2 0#jf#bfc^ 0°CT1. 5 B#H3Si#b&o BOS^tK 

Ctl&N, N-^f;WA75F (90ml) KiSfllU T^b^hU^A 
(13. 6 5 g) 6 5°C-Z:l 8m$Q0kWLfeo SJfe^fcX-^K 7jc£ 

Ctl^y- ;V (7 0ml) fcljgfl?U lO^A'yy^K* (5 0%tK3t 
4g) £JP*L, tRSI (3. 5atm) S?IH^CFT4 0ft^b7c o 1 0 % A° 
^^A^^^iib, Mfcl^«X^7-;V« (7 0ml) £jp*., 

«§«ffiT@*bfco £bfc«£«U ^Mb^t/ (3. 5 7g) 

! H-NMR (DMSO) 6:1. 44 (4H, br. s) , 1. 73-1. 8 
1 (6H, m) , 3. 43 (2H, br. s) , 8. 63 (6H, br. s). 
MS (ES I) m/z : 1 2 9 (M + H) + . 

6 3] (±) — trans— N— [ (5-^DD<>F-^-2-^f 
JW #;Vfc;Kl -1, 2-y^DA7°^>^7$> 
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CI 



0 



##M3 0 iHt&SS^ (±) - trans-1, 2 -i/pa^y'^ > 

1 H — NMR (DMSO-d 6 ) (5 : 1. 4 9 - 1. 5 2 (4H, m) , 1 . 7 
2-1. 91 (6H, m), 4. 04-4. 10 (1H, m) , 7. 17-7. 
2 3 (2H, m), 7. 44 ( 1 H, d, J = 8. 8 Hz), 7. 72 ( 1 H, 
d, J = 2. 0Hz) , 7. 96 (2H, br. s) , 8. 75 ( 1 H, d, J 
= 8. 5Hz) , 11. 89 (1H, br. s). 
MS (ES I) m/z : 3 0 6 (M + H) + . 
[##^!|6 4] cis-1, 2 -*s 9 Ws-J )]/ 



HO OH 

->^d^\7°-t-> (3. 8 5 g) £T-te h^ihU;V (45ml) t?K (15m 

i) iojwbu n-^^;p c e;1/^u>n-^->h (5. i5g) , ?^^da 
yir;Wbram^x^^A dg, lo^^ratfttx^^tf) *iu>t, 40 

-5 o°ct2 lmmm&vrzo ^»©v-r^D^yir;wt:^-x5^Asat*u 

§77^>a*7A^OYh^77^f" (^1t> : f|^X^;l/= 1 : 1) 

Mb, mmit&m (4. 7 7 g ) §iwtiT#fc. 

! H-NMR (CDC 1 3 ) 5:1. 34-1. 84 (1 0H, m) , 2. 31 
(2H, m) , 3. 86 (2H, d, J = 7. 1Hz). 
MS (FAB) m/z : 1 3 1 (M + H) + . 
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##$16 5] cis-1, 2-y^DA7°^>y7yH 




N 3 ' N 3 

cis-1, 2-y^DA7°^>yt-Jl' (4. 7 6g) ^y^DD^^> 
(50ml) fcj&BU h>JX?;l/7a> (30ml) £#P;^ *SgF*3*T;k=f 
>g&L£^ - 7 8°C«£|1U ^^>XM^MD'JH (8. 5ml) § 

T^ltLfeo *M£Mi£T^£cU M^N, N-^»M75H (9 0 
ml) T^fbv-bU^A (14. 2 8 g) ^MX, 6 5°CT2 1P#Fb1 

^- (A^t>:SSxf;V=2 : 1) tiiib, HHHt^^I (3. 5 7 g) £ 

1 H — NMR (DMSO) 6 : 1. 4 6 - 1. 8 0 (8H, m) , 1. 89- 
1. 98 (2H, m) , 3. 7 1. (2 H, dd, J = 6. 7, 2. 3Hz). 

[#%#!I66] cis-i, 2 -iszu^&yvr^y mmM 



H 2 N NH 2 

cis-1, 2 -->i7U^\^>> ? T^H (6. 3 5g) Sl^;-Jl/ (7 5 

mi) i o%/^^Amm (5 0%zk^^h\ 4. 2g) ^mx> 

7j<Sf (3. 5atm) »BtTt3 Bt^Lfc. 1 0 S>^A^§^» jl 

U itfclltllX^y-jVM (7 0. 5ml) mw?L, ?«£MEET^ 
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«U ifxf;^»b. ^Hfc^ (5. 2 8g) &M&m&£VTm> 

fro 

1 H — NMR (DMSO) 5:1. 44-1. 68 (6H, m) , 1. 7 9- 
1. 93 (4H, m) , 3. 68 (2H, dd, J = 6. 8, 3. 9Hz) , 
8. 6 2 (6H, b r. s) . 
MS (ES I) m/z : 1 2 9 (M + H) + . 
[##M6 7] c i s - N- [ (5-^nn^f>F-jv- 2 — 
-1, 2--y9us\y°$>y-jT^y 



##^(13 0 cis-1, 2-v-^D^\y°^>>?T^>^e, 

MS (ES I) m/z : 3 0 6 (M + H) + . 
[###!|6 8] cis-1, 2-yi7P^^>>?t-il/ 



HO OH 

->^d^t-> (4. 4 1 g) ^TthxbU^ (4 5ml) £zK (1 5 
ml) N-^^;i/^E;i/*U >N-^->H (5. 15g) , 7>f^D 

XttjvfcmMfctt^VA (is, 1 o%mmt?fxs.VJ±^m &ijaz* 

4 0 - 5 o°ct2 lmmmwhfca ^m<D^^^u^^±Mh^^A^m^ 




0 
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ttS77y>n.*7A^a7h^77>f- (^iJ-> : Wmx.^)l= 1 : 1) 
TtlL, HCjEfl^tJ (4. 9 7g) £&i&@#:£bTf#fCo 
1 H-NMR(CDC1 3 ) 5:1. 48-1. 58 (6H, m) , 1. 64- 
1. 7 5 (4H, m) , 1. 86-1. 96 (2H, m) , 2. 2 8 (2H, 
d, J = 2. 9Hz) , 3. 90 (2H, d, J = 8. 3Hz) . 
MS (FAB) m/z : 14 5 (M + H) + . 
[#%i6 9] cis-1, 2-^D^^>77'7F 



cis-l, 2 -->^n^^>v^-;p (4. 8 2g) S^nn^^> 
(6 0ml) fcjg#U h'Jx?;i/7$> (2 7. 7ml) ^tfP^ ^F^f^T 
;prf>«jftbfc«, -7 8tMb, ^^>XM-Mn(JF (7. 7 
ml, 1 0 0 mm o 1 ) SSTlfc. PlfflTJE^ 1 ISIfflflltfUfcffc 0 CT 1 B# 
M«*ft& £0^fc*£in;iL#$ftU WHB^tK, 0. 5^iSfflteK3g»t, 7K, 

£MBET^SU 3§££N, N-y^fJWA75H (8 0ml) K:»#U 
T^b^hU^A (13. Og) 6 5t:T19BtF B »bfeo 

&'>'J^Mt#:tt§777^a*7A^nvh^77^- (^1t-> : 
iX?JV=6 : 1) T*it$gU Slfli^ (4. 8 5g) Sifiitt»ibT# 

X H — NMR (CDC 1 3 ) (5:1. 49-1. 64 (6H, m) , 1. 67- 
1. 78 (2H, m) , 1. 81-1. 97 (4H, m) , 3. 74-3. 76 
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(2H, m) . 

c##M7o] cis-i, 2- s s%u3:z*?y-jT^> mmm. 




H 2 N NH 2 



cis-1, 2 -%/2Xi3r>?9>*? y 7 : ?Y (4. 8 5g) ^/-^ (5 5 
ml) fc»#U 1 0 %A°^v^7A^il (50%7R^t, 3. 0 g) £in*_, 
?Xm (4. 5 a tm) »S^TT?2 1 B*Wfll#L&. ftid££ifticU 
Mx^;-Mf (50ml) mwX, M^UETfSL/rc. 

x.^)v^nx. tkctctfcm&mmv. wmfc&m (4. i4g> 

1 H — NMR (DMSO) <5 : 1 . 51 (6H, br. s) , 1. 69 ( 2 H, 
br. s) , 1. 79-1. 99 (4H, m), 3. 68-3. 70 (2H, 
m) , 8. 66 ( 6 H, br. s ) . 
MS (ESI) m/z : 1 4 3 (M + H) + . 

[##$17 i] (i)-cis — n — [ (5-#cm^>F-;i/-2 — r;w 
-l, 2 -^nr+^^T^ > 




##$13 0^111^^^ cis-1, 2-^n;T^>'> 5 T^>#>e>il 

MS (ES I) m/z : 3 2 0 (M + H) + . 

7 2] N^tert-^h^Jl/^-N 2 - (5-^^- 
4, 5, 6, 7-f h^kHn^TyD [5, 4-c] fcf U 2 — f )V) io 
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;!/#-;!/- 1, 2-x^>> ? X^> 



0 




o 



N— (2-75/X^;W %)VA$>M tert-^XX^ (1. 0 
g) £N, N-^^fj^M75Htiffl, (5-^^-4, 5, 6, 7 
-fh7kHn^/D [5, 4-c] t!U> ? >-2— -f;W #;i/^>^ 

(1S9 0%, i. i3g) , l- (3-^^5^;PT^/ynt!;i/) -3 

-X?;l/*M^5H mm. (1. 79g), l-tFD^W/fU7 
V-;i/l7jcfP#J (4 2 2mg) &UaX, MT2 3^1#bfc 0 

9) TilL, ESM^Jfe (1. 2 6g) ^fe@*tLT#fc 0 
^-NMR (CDClj) 5:1. 43 (9H, s), 2. 51 (3H, 
m) , 2. 81-2. 8 4 ( 2 H, m) , 2. 91-2. 95 ( 2 H, m) , 
3. 35-3. 40 ( 2 H, m) , 3. 53-3. 57 ( 2 H, m) , 3. 71 

(2H, s), 5. 30 (1H, br. s) , 7. 47 (1H, br. s). 
MS (FAB) m/z : 34 1 (M + H) + . 

[##$17 3] N 1 - ( t e r t -^b^zstDltf-)]/) -N 2 - [ (l-7x 
xjl/XMxjl^- 5 - ^ na^ > 2 — r;W x;i^x;W -l, 2 -x 
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N — (2-75;xfJV) *M5>i tert-^JUXrJl' 
(1. Og) ^DD^^MdiU 5 -^na- l -7 x.~)V7,)V*~)V 
-4 > Y— )V- 2 -x;i/3j>- n U F (2. 4 4g) , hUx^75> 
(1. 7 3ml) ilT-ftl^lfc. S«fc7K^n^.^b> 7j<S 

h^?^- (^\^> : Stmx5 : -;U=4 : 1^3 : 2) tilt, HCffi^tl 

(2. 8 3g) SH«iLTllfe. 
1 H — NMR (CDC 1 3 ) (5:1. 43 (9H, s), 3. 17-3. 21 

(2H, m) , 3. 28-3. 31 ( 2 H, m) , 4. 89 ( 1 H, br. 
s) , 5. 9 7 - 6. 0 0 (1H, m) , 7. 42-7. 51 (4H, m) , 
7. 59-7. 65 (2H, m) , 8. 11-8. 16 (3H, m) . 
MS (FAB) m/z : 5 14 (M + H) + . 

[##$17 4] N 1 - t e r t - 7>^'>*MXJV - N 1 - ^ f^- 1 , 2- 



3» ( J. Me d. Chem. , 1 9 9 0^, 3 3t, 9 71) f:fV^§ 



^> (80ml) fcMPU CCT^-ter t-^J^J^t-h 
(4. 3 7 g) ©S^D a (2 0ml) ^ImpL. MT-ft 
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(2. 96g) 

: H — NMR (DMSO-d 6 ) (5:1. 37 (9H, s) , 2. 63 (2H, 
t, J = 6. 7Hz), 2. 77 (3H, s) , 3. 12 (2H, t, J = 6. 
7Hz) . 

MS (ES I) m/z : 1 7 5 (M + H) + . 

^CDtjft^BN 1 - (ter t -7>^Fy*M^I/) -N 2 -7^;i/ 
-1, 2-X^k>>?T^> (3 3 9mg) *^WftiLT#fc. 
1 H — NMR (DMSO-d 6 ) 6:1. 36 (9H, s) , 2. 24 ( 3 H, 
s) , 2. 46 (2H, t, J = 6. 5Hz) , 2. 97 (2H, q, J = 6. 
5Hz) , 6. 68 (1H, br. s) . 
MS (ESI) m/z : 175 (M + H) + . 
[###17 5] N^/^-N 2 - [ (5-^^-4, 5, 6, 7-^h^ 

kHn^T^n [5, 4-c] tfU> ? >-2—r;i/) -1, 2 -x 




N 1 — (tert-7>+y*jl/») — N 1 — ^^^W— 1 , 2-x^> 
^75 > (1. 0 5g) N-y^?MMT5F (30ml) 

U 5-^^;i/-4, 5, 6, 7-Tb7tKDf7yn [5, 4-c] fc!US> 
>-2-^;l/^>M Uf^Al (15 7mg) , 1 -X^jl/- 3 - ( 3 -e>^ 
^;i/T^7^°nb 0 ;W M^y-f^H (18 1mg) , 
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^ > y> U T lA-;i/ 1 ?K« (4 2mg) £}£#LgMT?-l?fe«*fcUfco jtcz^ 

^S#:ch-r'5^^y^a.*^A^D'x'h^77^— (^nn^^> y^3 7 y- 
;I/=23 : 2) Tiib, mBnfc4k&m& / p&<Dzss7uu^¥>izmmL, m 

(8ml) £tJP^ ^UTlB#F P m^bfc 0 }«£MffiT 

wstx^i^in*., sift^ (6 9 7 

mg) «ffe@#:^LT#fco 

1 H — NMR (DMSO-d 6 ) 5:2. 54 ( 3 H, s) , 2. 89 (3H, 
s) , 3. 0 2 - 3. 2 8 (4H, m) , 3. 4 3 - 3. 7 4 (4H, br 
m), 4. 45 (1H, br. s), 4. 66 (1H, br. s), 8. 79 
(2H, br. s), 9. 04 ( 1 H, t, J = 5 . 9Hz), 11. 88 (1 
H, b r . s ) . 

MS (FAB) m/z : 2 5 5 (M + H) + . 

[##$17 6] N 1 - [ (5 -^DCK>H-;i/-2-^;i/) -n 



CI 




N 1 — (tert-^h^M-JW -N X -^^;W-1, 2-X^I/> 
^Ta> (34 8mg) N-y^fWA75 H (5ml) 

5-^OD^>F-jl/-2-AM>t (3 9 1mg) , 1 -X^;p- 3 - (3 
-^^75 7 7°Dtf;0 *M^-f^ H (5 7 5mg) , 1-tF 

D^^>V>UTy-;H7j<^% (13 5mg) milT3B«#tfc. 
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;*^> (10ml) , (iomi) tfrfti&Blx^ / — ;v 

«(iomi) mux, mu-cimmm.w^rc 0 mm^m&rmmv, t^x 

t-jv&mz.* ±vitttM&m&v* mmit'&m (2 8 8m g ) 

xmtco 

1 H — NMR (DMSO-dg) 6:2. 59 (3H, t, J = 5. 4Hz) , 
3. 11 (2H, quint, J = 5. 9Hz), 3. 61 (2H, q, J = 
5. 9Hz), 7. 19 (1H, dd, J = 8 . 8, 2. 2Hz), 7. 22 

(1H, d, J = l. 2Hz) , 7. 44 ( 1 H, d, J = 8. 8Hz) , 7. 
71 (1H, d, J = 2. 2Hz) , 9. 00 ( 1 H, t, J = 5. 9Hz) , 
9. 03 (2H, br. s) , 11. 89 (1H, br. s) . 
MS (ESI) m/z : 2 5 2 (M + H) + . 

[###i|7 7] N l -tert-7"b^»!jMxjl/-N 1 ) N 2 -^;*5P;P- 




*?>\zmmV, mMTFi?- t e r t h (2. 18g) $ 

97 J- &>7UX2*&> : ^^/-;p=4 : 1) TUtiSb, fiHI-fb^* 

(6 7 8mg) §|fii^^iJtlT#fco 
1 H — NMR (CDClj) 5:1. 46 (9H, s) , 2. 48 (3H, b 
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r. s) , 2. 78 (2H, br. s) , 2. 89 ( 3 H, s) , 3. 37 (2 

H, b r . s ) . 

MS (ES I) m/z : 1 8 9 (M + H) + . 

7 8 ] 4- (2- tf U >VW 5fcJ&MI 



2- (p-h;M*;V) tfU> ? >(17. 2g) $7jc (2 0 Om 1) fc»»U 
^V>^>m^U^7A (2 1. Og) £JP;SL SSSfrU ^ 

wtmzisito 7kmm%mmi>, ttmm^^mvxmm^m (7. 0 7g) &s 

1 H — NMR (DMSO-d 6 ) 6:7. 60 (1H, t, J = 5. 9Hz) , 
8. 08 (2H, d, 1 = 7. 8Hz) , 8. 17 (2H, m) , 8 . 2 1 ( 2 
H, d, J = 7. 8Hz) , 8. 78 (1H, d, J=4. 9Hz) . 
MS (EI) m/z : 1 9 9 (M + ) . 
[##$17 9] ^T'/U [4, 5-c] £U$>> 



3- (ter t-^h^>*M-;V7$y) - 4 htf U>?> (# 
3 2 1 6 9 1) (9. 2 0 g) *^|| (6 0ml) fc»iU 4«flBJn 

(10 0ml) ^X-fJ^iP^^tlfCo Wa»^»«^hU^ATS:^ 
bfc©^ »l£&«ETe*L&. B^fcx-^l/^iPx., *rtBbfe@#^^lx 

U ^Mb^tl (3. 9 7g) §|«tlt#fc. 




OH 
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1 H — NMR (CDC 1 3 ) 5:7. 93 (1H, d, J = 5. 4Hz) , 8. 
60 (1H, d, J = 5. 4Hz) , 9. 07 ( 1 H, s) , 9. 46 ( 1 H, 
s) . 

[##M80] 5-pWl/-4, 5, 6, 7-fh7hFnWa [4, 5- 
c] hfU^> 



##W4i^^, ^Tl/D [4, 5-c] \dVi?>frt>mm<b<grm% 

X H — NMR (CDC 1 3 ) 5:2. 52 (3H, s) , 2. 77 (2H, t, 
J = 5. 4Hz), 2. 92-3. 00 (2H, m), 3. 69 (2H, t, J 
= 2. 0Hz) , 8. 6 1 (1H, s) . 
MS (FAB) m/z : 155 (M + H) + . 
[#^#!|813 5-^)1-4, 5, 6, 7-rh7hFnf7yn [4, 5- 
c] t:U^>-2-#;!/#>M U^AI 



#t09 5t||i^T, 5-^;i/-4, 5, 6, 7-fh7hFnW 

d [4, 5-c] tfu^>^e>aus{b^s#7to 

1 H — NMR (DMSO-d 6 ) 5:2. 38 ( 3 H, s) , 2. 64 (2H, 
br. s), 2. 80 (2H, br. s), 3. 44 (2H, br. s). 
MS (FD) m/z : 1 9 9 (M + H) + . 

8 2] 6-^^;V-4, 5, 6, 7-fh7hFnfx; [2, 3- 
c] b°U^> 
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3 - [ (2-75/) X^jl/] ]^^^x>(Arkiv f r 
kemi, 197 1^, 3 21, 2 1 71) (4. 5 0 g) HMTt3 5%* 
;VAT;l/^t F*»« (6ml) mux., 90tT3WOift^bfc. HJ« 

(loomi) ^v^nD^^>^nx.^M#ff^*5^/j:ofco mmm&%k&m. 
m.^tf^^v&xmmv, gisMETSSifco-B, ^^dd^^> 

(2 0 0ml) fcligfl?U 3 5%7KM7J1/Tt F7j<*« (2ml) , mWt (2 
ml), h U 7t h^^7j<*ft*^it h U ^/A (11. 24g) mwpL, gft 

-c 1 ^aj^bfeo sj&sfcfc: 3 m^mih-r h u # atkmf* doomi) 

ScU 83&j*JE&© (0. 3mmHg, 4 5-4 7°C) fc#U JHH^I^ 

(1. 8 2g) ^IfiWftibtlL 
1 H — NMR (CDC 1 3 ) 6:2. 49 ( 3 H, s) , 2. 70-2. 80 

(4H, m) . 3. 64 (2H, s) , 6. 78 (1H, d, J =4. 9H 
z) , 7. 0 9 (1H, d, J =4. 9Hz) . 
MS (FAB) m/z : 1 54 (M + H) + . 

8 3] 6-^^-4, 5, 6, 7-fh7tFnfX/ [2, 3- 
c] fcfU^>-2-#;Va£>Bfc U^Afi 



##«5iHlfllfe^T?, 6-^;v-4, 5, 6, 7-fh7tHDfx; 
[2, 3-c] fc!U^>^£«J@fc^£#&o 
1 H — NMR (DMSO-d 6 ) 6 : 2. 4 8- 2. 7 0 (4H, m) , 3 . 3 
0-3. 50 ( 3 H, m) , 3. 61 ( 1 H, s), 7. 01 ( 1 H, s). 
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MS (FD) m/z : 1 9 8 (M + H) + . 
[##M8 4] 2 -^np- 5 - (N, N-^^;PT^y) -4, 5, 6, 7 



2-^nD-5-t+V-4, 5, 6, 7-Th7hFD^/ [d] 
— ;l/ (Helv. Cim. Acta. , 1 9 9 4^, 7 7t, 1 2 5 61) 
(2. Og) Sr^^/-;i/ (10 0ml) fc:i§fl?U St^T^—^A (8. 2 
g) , 7m4kis7;-fcVmi-hV*>& (4. Og) ^illl^Dililfe. 2 0B# 

&«£MffiT^£cU 1 ^7KMb^- h U ^AitTyjV* U ffifc U7> 

^^^*b^-fe^tf^#fe 0 z-cDrnvtm*:*?? (somi) \zmm 
u ^vAT^tH*^ (4. 29 g ) , imitisT ;**ym±hv*>& 
(3. 4 9g) 2mmm.¥tist£.o mm^msrfm^v, ^nn 

* a? > £ip ^-ts^M^TK*^- h u o &mwn*vm l > wniJi £fS7.kM^ ^ 

^- (;x^nn^> : 0 : 1) mmfc&W (7 4 0 

mg) £j§fe^£^fc^£bT#fco 

1 H-NMR (CDC 1 3 ) 0:1. 71-1. 78 ( 1 H, m) , 2. 10- 
2. 19 (1H, m) , 2. 35 (6H, s), 2. 66-2. 94 (5H, 
m) . 

MS (FAB) m/z : 2 1 7 (M + H) + . 
[#^#!J8 5] [5- (N, N-~?*?-)VTS.y) -4, 5, 6, 7-^h^t 

Hp^>y [d] ?7vHV-2-^;n #;v#>m U^Aifi 
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I 



2-S7UU-5- (N, N-^tWI/T^/) -4, 5, 6, 7-fh7bF 
P^>V [d] ?7V-JP (7 5 Omg) £rX-er;i/ (1 5ml) fc^U - 
7 8 0 Cfc<^S13mi. 5lStert-^U^A (3. 5ml) £#nxJI# 

'H-NMR (DMSO-d 6 ) 5:1. 75-1. 78 ( 1 H, m) , 1. 9 
8-2. 07 (1H, m) , 2. 50 (6H, s), 2. 64-2. 88 (5 
H, m) . 
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m%m 8 6 1 



4- (wjy^^jw fry-jp 



o 



/ — \ 



N 




N / 



IfiT4-^fM7V-JV (1. 9 8g) > N-^ntulKf-fSF 
(3. 5 6g) &J;£Ka:, a' -TV HX-T V^for: h U )V (16 4mg) £ 

mmmm (200ml) tzmmzit. 2mmmmmmvr^ Kmmrm, 

%Si*L> N, N-^^fMM75 H (2 0ml) &DU7LX, wmtfcm 
£MffiT^U 4- C/n^^;i/) fr^CN, N-^^fMM7 
(D20ml) £#7c 0 £©4- C7n^E^;» ^TV-;V©N, N 
-^^WM75 (3^1 0ml) (87U1) , h'J 

XfJ|/75> (2. 7 9ml) , N, N-y^fMM75 H (10ml) £ 

i§ift£MEET@5£U B^^yUMMDYh^77^- (y^ 
;-jl/:j;/7Dn^^>=l : 1 9) TfWU HfllftfrtJ (7 0 0mg) %n 

1 H — NMR (CDC 1 3 ) 5:2. 45-2. 60 (4H, br) , 3. 65 
-3. 90 (6H, br) , 7. 21 ( 1 H, s) , 8. 79 ( 1 H, s) . 
MS (ES I) m/z : 1 8 5 (M + H) + . 

8 7 ] 5- [ (N, N-^^WT^y) *3\>K1 ?7V^ 
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##W8 6i:HttO^T?, 5-^W7^ (5. 0 0 g) , N-^n 
t^t^Sb* (8. 9 7g) &&tfa, a' -TV* tfX-f V ^D" h U ;1/ 
(4 14mg) Srffi^T, 5- (^Dt^fJl/) ^TV*— JKZ>N, N->^^;l/ 
*M7^ Hit^HIU, ^E;i/zKU> (2. 2 0ml) 35<fctfh U X^;KT^ 
> (7. 0 2ml) iTOtt, M^^Kl (1. 76g) SJteftWSt 

1 H — NM R (CDC 1 3 ) 6:2. 27 (6H, s) , 3. 68 (2H, 
s) , 7. 70 (1H, s), 8. 75 (1H, s). 
MS (ES I) m/z : 1 4 3 (M + H) + . 

[##$J8 8] 4- to^uy^?;w ?7 i /-;v-2-*M>t 



t;i^>#h^;t, 4- ^tv—jv (640mg) 

X^;l/X— 5^ (5ml) izmMh, -7 H°C-Vn-^)V^^A (1. 54 
^^+f->«, 2. 5 0ml) SiTLfco ^OSJfc^MTFl 0£«1 
#U 8°C^T^SPbTMM^X^2 O^M^^A^©^ SiiST 

#?^Ufe 0 M«£MffiT2SffiU aSO^Mt:^ (8 7 3mg) &Sf^5(5 

X H — NMR (DMSO-d 6 ) 5:2. 40 (4H, br. s) , 3. 50- 
3. 7 0 (6H, m) , 7. 3 4 ( 1 H, s) . 

[##$18 9] 5- [ (N, N-y^?;l/7$y) f7^-2-* 




\ / 
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N 




COOL i 



##f!i5 tmm<Djjmx\ 5- c (n, n-^^^jvt^/) ^tv 
-)v (1. 8 1 g) mmik&yo (2. 34 g ) 

1 H — NMR (DMSO-d 6 ) 6:2. 14 (6H, br. s) , 3. 56 
(2H, b r . s) , 7. 5 1 (1H, s) . 

[##M9 0] 2-757-5 - t e r t-^^yM»-4, 
Fn-5H-binn [3, 4-d] 5^7 \A- )V 



l-ter t-^h^^M^-3-tfnUH> (1. 5 8 g) 
^\^rit> (10ml) p- h)]yX.>X)l^>mi7k%am (8. 12 

mg) > t°DU^> (6 0 7mg) mux., 7*4 ->X^-^ ©HSK: J; D)» 

(5ml) fc^b^jt^ (2 7 4mg) £iP*-> 7K^Tl5^ffi 
#bfeo KMfc^7>75 H (3 7 7mg) <D*$> J-)VmWt (2ml) » 

— (^^/— ;V :^^DD^^>=1 : 3 9) T*t§£U IM-ffc^ 
(2 4 8mg) ^fiWIlIiLTlt 
1 H — NMR (CDC 1 3 ) 61. 50 (9H, s) , 4. 3 4-4. 3 7 (1 
H, m) , 4. 4 0-4. 4 5 (1H, m) , 4. 4 9 -4. 5 5 (2H, 
m) , 4. 9 9 (2H, m) . 
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9 1 ] 2 - ^Dt- 5 - t e r t -7' h^^M^- 4, 6 -$?h 
h*n-5H-tfDD [3, 4-d] 



HYbfgX M (4 4 5mg) SN, N-y^f F 3158^ 

t e r t -7^1/ (2 5 6mg) $IStITtfc„ MTT 2-7^7-5 
- (ter t-yF^>M») -4, 6 -^k H □ - 5 H- tfo P [3, 
4-d] ?7V-^ (4 0 0mg) ©N, N-y^?MM7$ Hit (1 

m i ) ^in^.fe©*», &mm& 6o°cti. 5 mmuwvfr, kj&wuz^^ji 

1^>=l : 4) iCTill, HlM^H^ (1 7 4mg) SMM*ibT# 

1 H — NMR (CDC 1 3 ) 8:1. 51 (9H, s), 4. 52-4. 55 

(1H, m) , 4. 5 7-4. 6 7 (3H, m) . 
MS (FAB) m/z : 3 0 5 (M + H) + . 

[###119 2] 5- (^>if>X;l/fc;l/) -4, 6-yhFD-5H-t:aD 

[3, 4-d] 5^yv-;i/ 



i) mmr^4, 5 -^^^yy-jp (5. 0 0 g) , N-yn^^«<^-r 

$F (15. 7g) a' -T^'X-f V7"fn^hUJV (3 6 2 

mg) ^PDI^> (5 0 0ml) l»1»jl^bfeo 
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= 1:4) 7?S$gU 4, 5-tfT. C/D^Ej*3MW (5. 2 4 g) 

! HNMR (CDC 1 3 ) 6:4. 64 (2H, s) , 4. 74 (2H, s) , 
8. 7 5 (1H, s) . 

2) MT, ^>if >^M>7S H (6 3 8mg) &&Z$4, (7^n 
^TV—)l (1. 1 0 g) ^^?JWA75H (10ml) lc|§ 
#U 6 0Xifite7fc3Wfctf-HJ#A (3 5 7mg) JtfcftlfcTgi&T 3 B#P^ 

>:Sll^=9 : 1) TML, 8U®ffr&$5 (1 3 7mg) 

'H-NMR (CDC 1 3 ) 6:4. 60-4. 6 3 (2H, m) , 4. 70- 
4. 73 (2H, m) , 7. 52-7. 6 4 (3H, m) , 7. 88-7. 92 

(2H, m) , 8. 7 1 (1H, s) . 
MS (FAB) m/z : 2 6 7 (M+H) + . 

[##$J9 3] 4, 6 ->>fc HD- 5H-tfnn [3, 4-d] ?7V~;V H 



5- (^>if>X;i/^n;V) -4, 6-vt HP- 5H-HUD [3, 4- 

d] (8 o omg) , 7^;-)i (soomD &&t$47 xm&Y. 

mm. ( 5 . 0 0 m 1 ) (Dm&®& 2 B^Mit^Lfco IfiSTPlfc®^, 

^;V&Jin^T«fffiDfc^f&5|5*5flJtL, SWUb^* (5 2 1mg) 
1 H — NMR (DMSO-d 6 ) 6 : 4. 42 (2H, br. s) , 4. 56 
(2H, br. s) , 9. 14 (1H, s). 
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MS (FAB) m/z : 127 (M + H) + . 
[##$|94] 5-*3Ml/-4, 6-^kHD-5H-HDP [3, 4-d] ^ 



0#^12tra»©^*feT, 4, 6 - ^bHn - 5H-t£pn [3, 4-d] 

1 H — NMR (CD C 1 8 ) 5:2. 67 (3H, s), 3. 95-3. 99 
(2H, m) , 4. 01-4. 05 (2H, m) , 8. 69 (1H, s). 

MS (ESI) m/z : 14 1 (M + H) + . 
[##M 9 5 ] 5-^^-4, 6-ytHn-5H-HnD [3, 4-d] ^ 



7Jl/^>ii^T, 5-pWV-4, 6-ytHD-5H-t°DD [3, -4- 
d] ?>7V—)V (771m g) ^fh7kFD77> (10ml) fcjgflpb- 
7 8°C^T^U/t 0 ^.(DRmmzt e r t-^^l/'J^^A (1. 5 4j|^ 
>?>mm, 3. 9 3ml) *#Tll$Wj*#U ^-78ttT 

MLT»X*2 O^t^m ^I^T#fiL&. SJtS^&MJET 
aMBUfe»o*H^i» (1. 0 8g) &M*^Tlfc„ 
] H-NMR (DMSO-d 6 ) 6:2. 52 ( 3 H, s) , 3. 73 ( 2 H, 
t, J = 3. 2Hz), 3. 87 (2H, t, J = 3. 2Hz). 
[##M9 6] 2-^0^-5 — ry^Dtf;V-4, 5, 6, 7-rh7tFD 
f7yn [5, 4-c] fc°U^> 



-N 1 /> 




— N 
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Br 



>- 



N 



2-7X2^-4, 5, 6, 7-Th7kHPf7^D [5, 4-c] fc!U5» 
h'J7MDlM (5. 0 0 g) ^DD^^> (2 0 0ml) tlS 
U h'JX^75> (4. 16ml) £#n^§fete3£T^TM#b7£ 0 
SJfSflRfcl^m (2. 5 5ml) , T-feh> (17ml) &iD;it^ffr 2#&#L 
fee Rj&ifctehUT-fe h^^Ki^fc^St^HJ^A (19. 1 g) £ftn*.> g 

?ut 5 mmmwvrco Kmm\z 3 ^tkm^ h u <7 atr« c 2 0 0 m 1 ) s 
> : ^^y-;p= ioo:D Ku^atssu wMtt&m o. 4 5 S ) 

X H — NMR (CDC 1 3 ) 6:1. 13 (6H, d, J = 6. 6Hz) , 2. 
86 (4H, s) , 2. 92-3. 01 (1H, m) , 3. 70 (2H, s) . 
MS (FAB) m/z : 2 6 1 (M + ) . 
[###19 7] 5 --f V^Dtf;V-4, 5, 6, 7 - fh7b HD^^/n 

[5, 4-c] tfu^>-2-#;i/^>m U^AJt 



##091 3 tHSIO^T?, 2-7 , D^-5-fV7°ntfJl/-4 1 5, 6, 7 
-Th7kFn?7V'D [5, 4-c] tfU^>^6««^«;*#fc. 
a H — NMR (DMSO-d 6 ) 5 : 0. 9 0 - 1. 2 0 (6H, m) , 2 . 6 
0-3. 03 (5H, m) , 3. 58-4. 00 (2H, m) . 
[###19 8] 5-tert-7 s H»^-4 > 5, 6, 7-^b^t: 
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1 3 tmwk<DjjfeT\ 2-^-5-tert -y>^v^;v#-;i/ 

-4, 5, 6, 7-xh7bHa?77n [5, 4-c] tfU> ? >j&>£«jg'fb-a- 

X H-NMR (DMSO-d 6 ) 6:1. 42 (9H, s) , 2. 69-2. 7 
7 (2H, m) , 3. 60-3. 68 (2H, m) , 4. 51-4. 58 (2 
H, m) . 

MS (FAB) m/z : 2 8 5 (M + H) + . 
U&m 9 9] 2 — l/Pt- 5 4 ^ 



MM tert-^JMl5. 5g) ©7th-b'J^ (5 0 0ml) }§ 
>X^T, JfeftSztfH (2 6. 8g) t:—m\Z-hUXrz.o ZKDKJfcWtlZ. 2- 
/ - 5 h^r^;i/#-;P- 4 -fT^I/SI^fil'XXT^ 
M> 1 9 6 6^ 8 6#, 3 0 01) (23. Og) CD7t h-hU^SF* 
(5 0 0ml) &45#|HrafifTU MTTlfifFI, SMt30^F«l 

^M7A^DTh^77^- (St x^;k : A^if>= 1 : 4) fcl«i;0#»JJ 
U WMik^m (2 5. 9g) ^tWtUTffe. 

1 H — NM R (CDC 1 3 ) <5 : 3. 73 (3H, s) , 3. 87 (3H, 
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s) , 4. 2 1 (2H, s) . 

[###!] 10 0] 4- (2-kh , D^>XfJV) -5-tFP^W7y 
-;]/ 



7j<7£T, 7K*^U^^AT;i^5^i^A (9. 03 g) 0fh7hHD77> 
(5 0 0ml) WK^-yn^E- 5 F^^M-JV-4-f7^ 
I^^^;PXX^;i/ (2 3. 4g) (D^r b5>fc Fa:7^> (5 0 0ml) 
l^^ttT^Tbfeo Z&lZfcftiTT'immWfrlsfeOlt, tR (9ml) , 
3 5 %7kmtJ- h U ^A?KiI (9ml) , 7jC (27ml) Sflg^Jn^T^T 

^;^:y^UD^^>=7: 9 3) Tlflb, Hf®^% (8. 64g) ^ 

1 H — NMR (CDC 1 3 ) 6:3. 01 (2H, t, J = 5. 5Hz) , 3. 
30 (1H, br. s) , 3. 57 ( 1 H, br. s) , 3. 90 (2H, b 
r. s) , 4. 75 (2H, br. s) , 8. 66 ( 1 H, s) . 
MS (ESI) m/z : 160 (M + H) + . 

[#%#!lioi] 4- (2 -^^>^;i/^n;i/^4 1 ^x^;W -5- 



4- - 5- (bFD^i/^?Jl/) ^71/— ;i/ 

(8. 6 4g) ^cfctXh UX7JV7S > (4 5. 4ml) ^/^DD^^ 
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(500ml) -78t-r^^>xM^j^n7<H 

(12. 6ml) 0^Dn/^>«2 O^ltTiTl/fc. -7 8*CT 

hWA-vmrnvrco mm^mmrfm^h, um^mm^m as. 4g) & 

1 H-NMR(CDC1 3 ) 5:2. 93 (3H, s ) , 3. 03 (3H, 
s) , 3. 28 (2H, t, J = 6. 3Hz) , 4. 61 (2H, t, J = 6. 
3Hz) , 5. 44 (2H, s) , 8. 84 ( 1 H, s) . 
[##il0 2] 5- (l-^^y^n-ZDhVI/) -4, 5, 6, 7-^h^ 
kHnfyya [5, 4-c] tfU> ? > 



4- (2-^^>x;i/^n;i/^->x^;W -5- (^^>x;^-;v^>- 

^7V^)V (4. 4 6g) m^DD^^> (2 0ml) fc, 
T, l-^?Jl/S/^D^Dtf;P7^> SiS (J. Org. Chem. , 
1 9 8 9¥, 5 4i, 18 151) (1. 8 9 g) ^JP^T^MT^^b 

fe„ S6ic, i-^^;i/v'^nyDtf;i/T^> MS d. 8 9 g) 

t, sarc 2011m t££\z%ummmvT5mmMWi>fc a «i^^nn^ 

>=1 : 4 9) Tilb, H£!Ift;£-#J (9 4 4mg) Sttfei^i^bTf 

X H-NMR (CDC 1 3 ) (5:0. 40-0. 50 (2H, m) , 0. 68- 
0. 73 (2H. m) , 1. 16 (3H, s) , 2. 88-2. 94 (2H, 
m) , 3. 03 ( 2 H, t, J = 5. 7 H z ) , 3. 89 ( 2 H, br. s ) , 
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8. 6 0 (1H, s ) . 
MS (ES I) m/z : 1 9 5 (M + H) + . 

[##0910 3] 5- (l-^fj^D^DlfJW -4, 5, 6, 

hh*Df77n [5, 4-c] h°U^>- 2 -#;1/^>M Ufi/Ai 




7-rh7fcFnWo [5, 4-c] tTUS>>^£«Jgfb^£#fc. 
1 H — NMR (DMSO-d 6 ) 5:0. 39 ( 2 H, br. s) , 0. 56 

(2H, br. s) , 1. 10 (3H, br. s) , 2. 66 (2H, br. 
s) , 2. 89 (2H, br. s) , 3. 75 (2H, br. s) . 

[##M10 4] 5- (tert-W) -4, 5, 6, 7-fh7kFnf 
TVn [5, 4-c] fcfU^> 




##Mi0 2t^i©^fci^ 4- (2-*^>x;^-;k^->x^ 
)V) -5- (p^>x;i^~;i^^^;w fyy-mottert-^ 

'H-NMR (CDClj) 6:1. 20(9 H, s), 2. 87-2. 96 
(4H, m) , 3. 87 (2H, s) , 8. 59 (1H, s). 

MS (ES I) m/z : 1 9 7 (M + H) + . 
[#%0<I1O5] 5- (ter t-7fJW -4, 5, 6, 7-fh7tHof 

77D [5, 4-c] fc!US»- 2 U^Aift 
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\ 



&&M5£mm<Dftfe'V. 5- (tert-») -4, 5, 6, 
7kFn^7V'n [5, 4-c] t!U «»ffc'&*&£#&. 
1 H — NMR (DMSO-d 6 ) 6:1. 09 (9H, br. s) , 2. 65 

(2H, br. s) , 2. 7 5 -2. 8 5 (2H, m) , 3. 71 (2H, b 
r . s ) . 

[##0910 6] 5- (1, -4, 5, 

6, 7-Th7kKP?7l/n [5, 4-c] t!U^> 



0 2 tmtikV&ffiz&Q* 4- (2 -^^^XM-^'^X? 

;w -5- (^^>x;^-;v^^^^;i/) ^ri/— ;^j;r^2-rsy- 2 

X H- NMR (CDC 1 3 ) (5:1. 15 (6H, s), 2. 91 (4H, 
s), 3. 45 (2H, s), 3. 87 (2H, s) , 8. 63 ( 1 H, s). 
[##0910 7] 5- [2- (tert-W7x-;k/'J»» - 
1, l~iy^)VX.^M -4, 5, 6, 7-rh7t HnfTl/P [5, 4- 
c] fc?U^> 



TBDPSO-^ ' 

5- (1, l-^f;i/-2-tFn^>XfJW -4, 5, 6, 7-^h^ 
tHDf7 v /n [5, 4-c] b?US?> (1. 2 4g) ON, N-^^fJWl/ 





141 



WO 01/74774 



PCT/JPOl/02945 



F (5ml) mmz, ii&tt e r t - 7^MnPy7i^>7> 
(1. 9 3g) $5£Z$-f^yV-)l (9 9 4mg) &Uu%.Tl&mmi<1to KJfc 

>:Stmx^;V=l : 2) 7?iiL, flHS^4fel (2. 4 6g) 

1 H — NMR (CDC 1 3 ) 5:1. 07 ( 9 H, s), 1. 15 ( 6 H, 
s), 2. 83-2. 90 (2H, m) , 2. 93-3. 00 (2H, m), 
3. 63 (2H, s) , 3. 97 (2H, s) , 7. 3 5 - 7. 4 8 (6H, 
m), 7. 63-7. 70 (4H, m) , 8. 58 ( 1 H, s). 
MS (ESI) m/z : 4 5 1 (M + H) + . 
[##0910 8] 5- [2- (ter t-7*^7x^iJM^» - 
1, 1-V*^)VX&)V\ -4, 5, 6, 7-fh7tFDf7V*P [5, 4- 
c] tfU^>-2-*;l/7^>m U^Ait 



#*i5tm«0^, 5- [2- (ter t-7^y7x^>UM 

^v-) -l, i->?^^;vx^;H -4, 5, 6, 7-fh7tHn^/D 

[5, 4-c] tfu^>^&, mmfc&b&wto 

1 H — NMR (DMSO-d 6 ) 5:1. 0 1 ( 9 H, s) , 1. 11 (6H, 
s) , 2. 55-2. 65 (2H, m) , 2. 80-2. 90 (2H, m) , 
3. 57 (2H, s), 3. 80 (2H, br. s), 7. 40-7. 52 (6 
H, m) , 7. 6 0 - 7. 6 5 (4H, m) . 
[##$110 9] 4, 5, 6, 5, 6 - hU^^l/^ 7^/ 

P [4, 5-d] tfU^> 
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1) S-y^fJ^y-f (5. OOg) , N-^n^E^K^f 
H (15. 7 g) &£Tfa, a' -Tl/HX-f V ^n- h U ;l/ ( 3 6 2 

mg) ^zim-fbX^VV (5 0 0ml) lB#W^Sf^bfe 0 « 

= 1:4) TJfftBIU 4, 5-tfX (7*n^:^)l) <?T*/—}V (5. 2 4 g) 

1 HNMR(CDC1 3 ) 5:4. 64 (2H, s) , 4. 74 (2H, s) , 
8. 7 5 (1H, s) . 

2) }JC^T> 4, 5 -ex (7*0*^^) ?7^jV (1. 3 7g) *«fctX 
1, 2-h'J^f^>tF7y> Ml (W0 9 5 3 2 9 6 5) (7 3 2 
mg) SX^;-JV (15ml) hUlfJl/75> (2. 82 

mi) £5#r B TOrFLfc 0 ^T2i$raijt#bfc<0-5, *&&®3cu m$\z 
i?s7nu*&> (5 0mi) &jz7$mmmmfcmj-hvi?&7kmm%ijn%-xmm 

y;H7uvh^>v- (^^y-;i/ : ^nn^^>=3 : 4 7) -csmu 

WJH^^ (3 5 8mg) §ffi»*iLT#fc. 

1 H-NMR(CDC1 3 ) 6:2. 10-2. 25 (2H, m) , 3. 01 
(4H, br. s) , 3. 95 (2H, s) , 3. 99 (2H, br. s) , 

8. 6 4 (1H, s) . 

MS (FAB) m/z : 182 (M + H) + . 
[##09110] 4, 5, 6, 7 -rh7tFo-5, 6-^h^^^l/>^T 

yn [4, 5-d] h°U^> 
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###9 l o 9 £R^©#8n!\ 4, (^nt^^W ?7V-JP 

(2. 2 0 g) 2-rh7^f i/>t H7^> mmm. 

(US5726126) 

'H-NMR (CDC 1 3 ) 5:1. 77 (4H, br. s), 2. 20-3. 
50 (4H, br) , 3. 92 (4H, br. s) , 8. 65 ( 1 H, s) . 
MS (FAB) m/z : 1 9 6 (M + H) + . 
[##09111] 4, 5, 6, 7-fh7kFa-5, 

a [4, 5-d] fc!U^>-2-*;i/3p>» 'J^Al 



##09 5 4, 5, 6, 7-fh7kb*n-5, 

U>^TV/n [4, 5-d] t!U^>^6*jli^«jS#}fc. 
'H-NMR (DMSO-d 6 ) 5 : 1. 90-2. 10 (2H, m) , 2 . 6 
0-3. 10 (4H, br. s) , 3. 65-4. 00 (4H, m) . 
[##09112] 4, 5, 6, 7-rh7tFn-5, 6 h ^^U>^T 
[4, 5-d] t!Uy^>-2-*;i/^>m Ut^A^ 



##09 5 tmm<D^m-T:\ 4, 5, 6, 7-Th7kFn-5, 6-^h^ 
fl/^T^/D [4, 5-d] tfU^>^e»M^t/^#fe 0 
[##09 113] 6 - (tert-7* h=^>#;]/jfc;K) - 5 , 7-ybFn- 
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2-;*^;l^-t£nn [3, 4-d] tfU5^> 




v 



SMe 



1- (tert-7>^>*M-JW -3-h°DUF>(4. 5 7 g) %m 
fifcTN, N-y^?Jl/*M75 Hy^?;i/7t^-;P (3 0ml) Sim A, 

^•v-y&toz.Ttirmvftn&Xftttz'&is* unsx^/— ;v doomi) 

lzmm-£i±, MMCT/fJMVffllllfi (9. 2 4g) ^JcO^ 
h'JvAXb^yF (4. 5 2g) £in^ 2 4WPilItfeo R^^fiS 

—)V: > ? 7 7Dn ^^>=l : 9 9) TtSt, ilf^H (1. 1 0 g) 

1 H — NMR (CDC 1 3 ) 6:1. 51 (9H, s) , 2. 5 7 (3H, 
m) , 4. 15-4. 45 (4H, m) , 8. 39 (1/2 H, s) , 8. 43 

(1/2H, s) . 
MS (FAB) m/z : 2 6 8 (M + H) + . 

[#*flll4] 6- (tert-^b^M^) -5, 7-ytFD- 
2-^fJl/XJl/*-jVt°Dn [3, 4-d] hfU^^> 



6- (tert-7>+y*M-JV) -5, 7-5?kHn-2-^m 
tfnn [3, 4-d] HU^^> (l. 08g) ©y^nn/;^>)IS (20 

ml) fc, Wm-^Dn^Ift (1. 9 9g) Sin A. 5 l^lfflflM^L/fc. 




0. 



.0 
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mmrfmm^^h, m^^^>mu^.x, mmhrcm^^m, ii^-a- 
ma. 09g) ^ifi^itttfe, 

'H-NMR (CDC 1 3 ) 5:1. 53 (9H, s) , 3. 36 (3H, 
m), 4. 77-4. 90 (4H, m) , 8. 77 (1/2H, s), 8. 81 

(1/2H, s) . 
MS (FAB) m/z : 3 0 0 (M + H) + . 

[#%mi5] 6- (tert-^^>M») -2-y7/-5, 7 
-i^tHDlfnn [3, 4-d] tfU^>?> 



6- (tert-7l+yM») -5, 7-ybHn-2-^ff^ 
»h 0 nn [3, 4-d] fcfy^:/ (1. 0 5 g) <D-J%uu^*?y (30 
ml) mmz, Sfil:ty7>{bT h 77^7>t-^A (1. 0 4 g) £in 
^ifitlilWi^Lfc. ^^l^^Jc^fb^-hU^A^in^ 

lib, m7kwmj-bvv&-e$mi>?to m&rmm^^v, mts%z/v%if)i> 

%?&S7ti'?bif77 4— (^DD^^> : T-feh>=2 0 : 1) «L> 
^M^^ (7 7 6mg) §iM*tl/T#fc. 

X H-NMR(CDC1 3 ) 6:1. 52 (9H, s) , 4. 70-4. 85 

(4H, m) , 8. 6 8-8. 7 7 ( 1 H, m) . 
MS (FAB) m/z : 2 4 7 (M + H) + . 

C##mi6] 6- (tert-7>+yM^;W -5, 7-^fcFn- 
2 h^$/^;i/^-;Ph°nn [3, 4-d] tfU5 5?> 
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Boc-N 




COOMe 



6- (tert-yh^JtoW -2-~>Ty-5, 7-^tFDh°n 
P [3, 4-d] tfU5>>> (7 7 6mg) (D*$J—)V (10ml) mWtZ. 

sfitx, mmm. (5mi) mwx, 1 o o°cTiBfflM#bfe 0 tm&, 

S^SETIIL, (10ml) IStthUxf 

)IT^ > (2 . 2 0ml) t e r t - ^^;V^^7 — — h 

(i. 3 7g) ^mm#p B m^brco «j±riib, ^Dn^^>Mifi 

*$>>=3 : 9 7) TSIb mnfcG® (3 l 7mg) Sifi^ilTi 

/to 

1 H — NMR (CDC 1 3 ) 3:1. 53 ( 9 H, s) , 4. 09 (3H, 
s) , 4. 7 5-4. 8 5 (4H, m) , 8. 81 (1/2H, s) , 8. 85 
(1/2H, s) . 
MS (FAB) m/z : 2 8 0 (M + H) + . 



1 -^77*0 t!;l/tf^U 4 XfMXfil' 

(Farmaco. , 1 9 9 3^, 4 8#, 1 4 3 91) (3. 4 3 g) te^rh 

7hHD77> (6 0ml) 7k (15ml) cfcitfcKftfbU^A 

(4 2 1mg) &gfifcTira*-* «ff#bfco Rjfcl&^ffiT^U ^Hfb 

^» (3. 0 5 g) §efi@#tbT#fCo 
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X H — NMR (CD3OD) 6:1. 05 (6H, d, J = 6. 6Hz) , 1. 
65-1. 78 (2H, m), 1. 83-1. 94 (2H, m) , 2. 07 (1 
H, t t, J = ll. 4, 3. 9Hz) , 2. 20 ( 2 H, d t , J = 2. 7, 
11. 6Hz) , 2. 60-2. 72 ( 1 H, m) , 2. 84-2. 95 (2 
H, m) . 

[###1118] 5-^nn-f>H-;i'-2-M^>i P --hD7x^ 



5-^an-f>F-JV-2-^j^>i (20g) £v^an^> 
(1 5 0 0ml) l:Kt, N, N-^^f^M7^H (2ml) trjp^fc 
Wctt-fr (1 lml) SiMTtfe. KM£-»IIlfc 
SffiTIIbfc. SSS^nn/^> (1 0 0 0ml) fcjftWU hU 
X^75> (8 4. 7ml) ^K^TTin^fe©^, p-Xhn7x7-Jl/ 
(14. 2g) &JP^L, SSTl^I#bfco M«^WIIU B£*C 

£<o$mvtc 0 mm&METFm&vmmfc&b (29. 9g) ^mmm^tL 

1 H — NMR (CDC 1 8 ) 6:7. 35 (1 H, dd, J = 9. 0, 1. 7H 
z) , 7. 3 9- 7. 4 2 (2H, m) , 7. 45 (2H, dd, J = 7. 3, 
1. 7Hz) , 7. 73 (1H, d, J = l. 0Hz) , 8. 35 (2H, d 
d, J = 7. 3, 1. 7Hz) , 9. 09 ( 1 H, br. s) . 
MS (FD) m/z : 3 1 6 (M + ) . 
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l 9] 6 -^nn-4-h. FD+y^7^ V>— 2 -t5)V^>W. 



CI 




OH 



6-^nn-4-b Hn^r>- 2 - * h^r^ts )V7$~)V~ry 5? V> (J . 
Chem. Research (S) , 1 9 9 5^, 6 3 81) (4 7 3mg) £ 

x^y-;v (i om l ) l Mfeykmiki- h W AT^mm (4. o 

mi) mwx, mM.T2mmmwhtc.o otctihf^ $&ki7o°ct 

U ^If^lJ (442mg) Mfi@#ilT#fc. 

1 H — NMR (DMSO-d 6 ) (5:7. 43 ( 1 H, d, J = l. 2Hz) , 

7. 58 (1H, dd, J = 8. 8, 2. 2Hz), 8. 0 7 - 8. 0 9 (2 

H, m) , 8. 13 (1H, d, J = 2. 2Hz) , 10. 69 ( 1 H, s) , 
12. 99 (1H, br. s) . 

MS (ESI) m/z : 2 2 3 (M + H) + . 

1 20] (i) - trans-N- [ (5-^^-4, 5,6,7 
-rh^hFn^Tyn [5, 4-c] tfU^>- 2 — -f ;v) #;i/#-;v] - 

I, 2-S/^n^>^>vT^>©7 , 6^tt^^il 




(+) - trans-N- [ 4, 5, 6, 7-Th5bFn 

f7V'D [5, 4-c] hf>J^>-2— - OV) tl)V#ZL)V] -1, 
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>5>>i?T=i> (1. 8 3g) S2-ya/V-;V (15ml) \zmMV, HP 
LCTftSUfco *7AtlTCHIRALPAK AD^fflk ^i^> : 2 
-^°D7NV— : > ? X^;i/T^>=7 5 : 2 5 : 0. 5^IItLTia6m 1 

(IS, 2S) —f£(6 7 5mg) ^I/>^fi«tlibT, (1R, 2 R) 

(6 7 3mg) §$fi»tbT#fc. 
[#%M12 1] 1, 2-x#^y-4-/h^^M-;^D^>^> 



3-^^P^>^>^7JV#>M (J. Org. Chem. , 1 9 84^, 4 9 
m, 9 2 81) (2. 4 2 g) fc*^/-^ (8ml) , 2, 2-^^h^->7° 
DA°> (32ml) \zmffils, ^itbV ^JVzy^> (2 5 3 yl) &?STU 
MT6. 5NPKIfiii^bfec *gFifc£3*J£T@*U ^§^nn^^> (5 0 
ml) KigfllU >K^TTm-^D05i^m#m (7 0%, 4. 9 3 g) £#P;5L 

(A^t>:BKX5 1 ^=2 : 1) TftMU HfH^tJ (1. 5 9 g) 

1 H — NMR (CDC 1 8 ) 6:1. 86-1. 92 (2H, m) , 2. 3 2- 
2. 38 (2H, m) , 2. 61-2. 70 ( 1 H, m) , 3. 53 (2H, 
s) , 3. 68 (3H, s). 

[###1122] (1R*, 2R*) -1, 2-^t b*D^>-4-^ h=^>-# 



COOMe 
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COOMe 




1, 2-X3}^>-4-^ h^>^JJV^)Wy^uO^> (3 7. 7g) £ 
fh7hFD77> (500ml) 43J;tX7jc (5 0 0ml) (DU^MWklzmM 
U MfaT. « (13. 3ml) £?HTU S?MT4 ^f B 1M#Lfe 0 

^fe&^LfeCD-fe, 5S^iffiTiib, SSUft;^ (3 5. 5g) &«feSt 

! H-NMR (CDC 1 3 ) 5:1. 81-1. 93 (2H, m) , 2. 20- 
2. 37 (2H, m) , 2. 84 ( 1 H, br. s) , 2. 99-3. 07 (1 
H, m) , 3. 70 (3H, s), 3. 97-4. 01 ( 1 H, s) , 4. 08 
-4. 12 (1H, m) , 4. 5 6 ( 1 H, br. s) . 

[##01112 3] (1R*. 2R*) -1, 2-tfX & >X)V^=DV^ 



(1R*. 2R*) -1, 2 - H D^i/ - 4 - ^ h^^M-jl/i/^ D 
^>^> (7 0 0mg) ^nn^^> (10ml) fc##U h'Jx^T 
S> (3. 6 3ml) muX, 7;i/^>«ifeb&ffe, -78t:C^U :&ft;* 
?>XJVft~JU (1. 0 1ml) SfSTbfec 0°Cfc#^U 23#r^»Lfe 



COOMe 
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^77^- (itXfJV : ^it>=l : 1) ttlb, Mfc^ (5 2 1 
mg) S»dlfi?ft3R*tUT#fc. 

*H-NMR (CDC 1 8 ) 5:2. 21-2. 29 (2H, m) , 2. 42- 
2. 63 (2H, m) , 3. 02-3. 14 ( 7 H, m) , 3. 72 (3H, 
s ) , 5. 07-4. 11 ( 1 H, m) , 5. 13-5. 17 ( 1 H, m) . 
MS (FAB) m/z : 3 1 7 (M + H) + . 
[#%^J124] (1R*, 2R*)-1, 2 -vT> 5 F-4-^ h^v-7j;i/7tf 



(iR*. 2R*) -l, 2-tfx (^^>x;v^n;i/^^) -4-^h^ 

->7j;V*-;l/~>^D^>^> (2 7. 3g) £N, N-y^^JWA7 5F 
(2 0 0ml) fc##U T^Yt^hU^ (33. 7g) &Jn*., 75°CT 

>:St^X^;P=2 : 1) Till, Slft^lJ (11. 5 3 g) 

'H-NMR (CDC 1 3 ) 6:1. 92-2. 02 (2H, m) , 2. 34- 
2. 43 (2H, m) , 2. 96-3. 04 ( 1 H, m) , 3. 72 (3H, 
s) , 3. 75-3. 80 (lH,m), 3. 85-3. 90 ( 1 H, m) . 
[##M12 5] (1R*. 2R*) — N 1 — [ (5-7Dn-f>H-ik-2-f 



COOMe 
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)V) -4-* 1, 2-^a^>m> 

(]£#:#ltt#<M^) 



t r a n s - 1, 2 - y7^H-4-^ P^># > 

(10. 6g) &fh7kHP77> (2 0 0ml) te»#U 10%A°^^^ 
AMi (3g) £fiP;^ 7Rilf?HMT> SST13HFWbfco 
ml) ^in^.> *}£T, 5-^DD^>H-JP-2-*U i«£Mj£T^feb 
fee SSKIN, N-y^?JWA75H (10 0M>t p-ZhP7x^ 
^XXfiV (13. 6g),0N, N-^^MM7$F (10 0ml) 

> : ^^7-;V= 1 9 : 1 — 9 : 1) Tt»b, UMi^m (4. 2 2 g) ^ 

1 H — NMR (DMSO-d 6 ) 5:1. 5 1-1. 81 (2H. m), 2. 0 
5-2. 3 4 (2 H, m) , 2. 93-3. 0 4 (1H, m) , 3. 15-3. 
22 (1H, m) , 3. 62, 3. 63 (3H, each s) , 3. 87- 
3. 9 4 (1H, m) , 7. 15-7. 19 (2H. m) , 7. 43 (1H, 
d, J = 8. 8Hz) , 7. 70 (1H, d, J = 2. 0Hz) , 8. 37- 
8. 42 (1H, m) , 11. 7 4 ( 1 H, br. s) . 
MS (FAB) m/z : 3 3 6 (M + H) + . 
[##M126] (1R*, 2R*) -1, 2-ytHD^y-4-^h^» 
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OMe 



HO 




OH 



3-y^n^>f>-l-t-^ (1. 6 8 g) 43J:r>*3 
(1. 2 5ml) ^fh7kFD77> (20ml) fcjftffibfcjgfifcte: 6 0 %7& 
3Hfctf-HJT>A (8 0 0mg) ^^TT^b^JnA, S^T^^bfeo 

#<=>nfc4-^ h^>- 1 - y^n^>f>l:SflT8 8 (90ml) 
&£Z$3 0%mWifc7m (3. 17ml) Sim*., SMT^^bfe. MET 

utt^u' 5 o°c^ri oftmmfcLTco mum-vntrnv, mm^jwmmv, 

(1. 2lg) ^ifilMiltifc. 
1 H — NMR (CDC 1 8 ) 5:1. 65-1. 85 (2H, m) , 2. 15- 
2. 30 (2H, m) , 3. 28 (3H, s), 3. 90-4. 00 (2H, 
m) , 4. 26 (1H, br. s). 

[##il2 7] (1R*, 2R*)-1, 2 ->?T^F-4-^ h^r^^^D 
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Nf 




(1R*, 2R*)-1, 2 -^h HD^> - 4 b^>->^n^>^> 
(1. 2 1 g) *J;^h'JX^75> (7. 6 6ml) ^DP^^> 
(2 0ml) CiiU - 7 8°CT^>X;i^n;i/^P5-r H (2. 13 
ml) £2 0»^TiTUfc. iTi^Tt, 0'C^t#SUT8 0#W;H# 
bias© (1R*, 2R*) -l, 2-tfx (^^>x;v^n;i/^v) -4- 

h^v>^n^>^>£#fco £tl£N, N-^^?WA75F (2 0 
ml) TvMb^hU^A (3. 5 7g) ^jjn^.T 6 5 °CT 2 2 mmiM 

mmwvfco ££>\zTi?iki-\.\)ry^ ( 3 . 5 7 g > ^xx7 ox:^2 umu 

Yh^77^f- (^\^rtf-> : iiXfJH2 : 1) T*ft$SL, mMit^m 

( 5 8 4 m g ) £ LT#& 0 

1 H — NMR (CDC 1 3 ) (5:1. 65-1. 80 (2H, m) , 2. 0 5- 
2. 18 (1H, m) , 2. 25-2. 40 ( 1 H, m) , 3. 21 (3H, 
s), 3. 55-3. 65 (1H, m) , 3. 75-3. 9 0 (2H, m) . 

[##^!112 8] (1R*, 2R*) -4-^h^^y^D^>^>-l, 2- 

OMe 



NH 2 

( 1 R \ 2 R * ) -1, 2-^T^F-4-^h^>v^n^>^> 
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(5 8 4mg) £X^/ — MzmBl<. 10^7y>)A^ (3 2 1mg) & 

m^mm^ j-)imm^^zMmx.^)v^i]u^TmmLxmm^m (4 8 8 

mg) £f#fco 

a H — NMR (CDC 1 8 ) 6:1. 72-1. 83 ( 1 H, m) , 1. 9 1- 

2. 03 (1H, m) , 2. 07-2. 18 (1H, m) , 2. 37-2. 50 
(1H, m) , 3. 19 (3H, s) , 3. 55-3. 75 (2H, br) , 

3. 85-3. 95 (1H, m) , 8. 60-8. 90 (6H, br). 
MS (ES I) m/z : 2 6 1 (2M + H) + . 

[##0912 9] trans-4-WJ^-l, 



mmmi 2 6 tmu^mz^v) , 3 -->^d^>^>- 1 -^--;i/^^>> ? 

1 H — NMR (CDC 1 3 ) 6:1. 62 (1H, br. s), 1. 75-1. 
95 (2H, m) , 2. 21 ( 1 H, d. t , J = 14. 2and5. 9H 
z) , 2. 33 (1H, d. d, J = 14. 7and6. 9Hz), 2. 57 
(1H, br. s) , 3. 96 (1H, s) , 4. 15 (1H, s) , 4. 30 
(1H, s) , 4. 48 (2H, s) , 7. 20-7. 40 ( 5 H, m) . 
[##$113 0] trans-4-WM+y-l, 2-^Fy^D^ 




,0CH 2 Ph 
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0CH 2 Ph 



##091 2 7 tmU(Dj5fcT. trans-4-^M^>-l, 

1 H — NMR (CDC 1 8 ) (5:1. 75-1. 90 (2H, m) , 2. 15- 
2. 30 (1H, m), 2. 35-2. 50 ( 1 H, m) , 3. 67 ( 1 H, 
d. d, J = 1 4. 9and6. 8Hz) , 3. 96 (1H, d. d, J = l 
5. 2and6. 8Hz) , 4. 00-4. 10 (1H, m) , 4. 44 (1 
H, d. d, J = ll. 8Hz) , 4. 48 ( 1 H, d. d, J = ll. 8H 
z), 7. 20-7. 4 0 (5H, m) . 

[###!| 13 1] trans-4-WM^-l, 2->^n^>^>y 



7jc^bT;V^n^AU^^ (2. Og) &fh7tHn77> (5 0ml) 
ldH»U 7JV^>^XfITt t r an s - 1, 2-^H-4-^>^ 
^-^->->^D^>^> (6. 7 4g) (Dfh7kFD77>iI (3 0ml) & 
7 0^iT^c. 1«, SJ&*£2k?frU 7K (2ml) , 15%«t 
HJ#-Mc&Sfi£ (2ml) , tK (3ml) ao<WTLfc. 2 P#ffl&j&T« 
*»4&£33cU 5t&^«tT^©^I^i (5. 37g) § 

1 H — NMR (CDC 1 3 ) 5:120-1. 80 (6H, m) , 2. 18 (1 




0CH 2 Ph 



NH 2 
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H, d. d, J=13. 9and7. 1Hz), 2. 41 ( 1 H, d. t, J = 
13. 5and7. 1Hz) , 2. 71 ( 1 H, q, 1 = 7. 6Hz) , 3. 0 
4 (1H, q, J=7. 6Hz) , 3. 9 5-4. 0 5 ( 1 H, m) , 4. 45 

(2H, s) , 7. 2 0- 7. 4 0 (5H, m) . 
MS (ESI) m/z : 2 0 7 (M + H) + . 

[##$]13 2] (1R*, 2R*, 4R*) -4-^>yJVt^ , /-N 1 - 

[ (5-^pn-r>F- ;i/-2--r;u) #;i^-;K> ] -l, 2-v-^n^>^ 

>y75>i (1R*. 2R*, 4S*) - 4 -^O^I/^^v-N 1 - [ (5- 

#nn-r>F-;i/-2— - r;w ] -1, 2-^d^>^>^7$ 



0CH,Ph 




3 0 t^O^T?, (±) - t r a n s - 4 vjl/^^- 
1, 2 - '>^D^>S?75>^5 - ^Dn^f >H-;i/-2 -*M>8 

X H — NMR (CDC 1 8 ) 0:1. 60-2. 20 (4H, m) , 3. 3 0- 
3. 60 (3H, m) , 3. 95-4. 45 (2H, m) , 4. 43, 4. 45 

(total 2H, each s ) , 7. 10-7. 50 ( 8 H, m) , 7. 
68, 7. 70 (total 1H, each s), 8. 67, 8. 69 (to 
tal 1H, d, J = 8. 3Hz), 11. 87 (1H, br. s). 
MS (ESI) m/z : 3 8 4 (M + H) + . 

[##0913 3] (1R*. 2R*) -4-^>yJV^y^fik-l, 2-^ 
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r- 0CH 2 Ph 

HO^Y 
OH 

###J1 2 6 tH«©^fcJ;t), (1R*. 2R*) -4-tHD^5 : 
1 -v^n^>^> (J. Heterocycl. Chem. , 1989 
*P, 2 6t, 4 5 11) &"S>$>;k?D*7-f F&jBvvr^swbbfc©-^ 2f 

X H — NMR (CDC 1 3 ) (5:1.4 4- 1. 5 2 (1H, m) , 1. 7 7- 
1. 85 ( 1 H, m) , 1. 89-1. 97 (1H, m) , 2. 25-2. 35 

(1H, m) , 2. 46-2. 58 ( 1 H, m) , 3. 40-3. 50 ( 2 H, 
m), 3. 89 (1H, br. s) , 4. 08 ( 1 H, br. s) , 4. 54 

(2H, s), 7. 27-7. 39 (5H, m). 
MS (FAB) m/z : 2 2 3 (M + H) + . 

[##0913 4] (1R*, 2R*) -4-^>^;i/^->^^;V- 1, 2--> 




NH 2 

12 7 il^ilCD^^i; 0 , (1R*, 2R*) -4-Wj^> 
^^;i/-l, 2 -zsZUL>5?>V>3r— JVfrb (1R*. 2R*) -4-^>> ? 

1, 2-^T^Hv^n^>^>^#7^ 0 iStl>^i^<, 
12 8 i|W]«(D^^T^®{h;^^f#7to 
[#fil3 5] (1R*, 2R*) -4-^>> ? ;l/^->^^;p-N 1 - [ (5 

-^PD-f>M-2-^;w -1, 2-^dw>s?75 

> 
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PhCH 2 0 



0*Wl2 5tR»CD^T, (1R*, 2R*) -4-^>^tt^f 

1 H — NMR (DMSO— d 6 ) 6:1. 07-1. 15 (0. 5 H, m) , 
1. 2 6- 1. 3 5 (0. 5H, m) , 1. 4 7- 1. 5 5 (0. 5H, m) , 
1. 61-1. 79 (1H, m) , 1. 83-1. 9 2 (0. 5 H, m) , 1. 
99-2. 10 (0. 5H, m), 2. 12-2. 20 (0. 5 H, m) , 2. 
27-2. 40 (1H, m) , 3. 10-3. 20 (1H, m) , 3. 33- 
3. 39 (2H, m) , 3. 81-3. 92 (1H, m) , 4. 48 (2H, 
s) , 7. 13-7. 20 (2H, m) , 7. 22-7. 39 (5H, m) , 
7. 43 (1H, d, J = 8. 5Hz) , 7. 69 ( 1 H, d , J = 2. 2H 
z) , 8. 34 (1H, t, J = 7. 1Hz). 
MS (FAB) m/z : 3 9 8 (M + H) + . 
L&mmi 3 6] ( + ) - t r an s - 4, 4 — fciX h * ;* 3\>V) - 





##fa2 6i^lf©MtJ;l9, 1, 1-tfX (tHn+^^W -3- 
•^n^>^-> ( J . Med. Ch em. , 199 1^, 3 4#, 331 61) 
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1 H — NMR (CD C 1 3 ) 6:1. 5 7 (2H, d, J = 1 4. 7 H z ) , 

2. 16 (2H, dd, J = 14. 7, 4. 9Hz) , 3. 23 (4H, s) , 

3. 40 (6H, s) , 3. 90-3. 98 ( 1 H, m) . 
MS (FAB) m/z : 1 9 1 (M + H) + . 

t&mMl 3 7] (±) - t r an s - 4, 4 - If X b3^>^;K> - 

OMe 
( OMe 

H 2 -Of 

###ljl 2 7 (±) -trans -4, 

-1, 2-ytFn + y^7n^>^>^& (±) - trans- 

4. 4-tfX C*b3v>pW0 -1, 2-y7^Fy^n^>^#fco fflf 

1 H — NMR (CDC 1 3 ) 5:1. 19-1. 25 (2H, m) , 1. 89 
(2H, dd, J = 13. 2, 6. 6Hz), 2. 7 0 - 2. 7 7 (2H, 

m) , 3. 20 (4H, s) , 3. 33 (6H, s) . 

MS (FAB) m/z : 189 (M + H) + . 
[##^13 8] (±) - trans -4, 4-tfX (* F+^pWW) — N 1 

- [ >Y—)V-2-^)V) tl)V^-)V~] -1, 2-z/?7U^>& 



161 



WO 01/74774 



PCT/JPOl/02945 



OMe 




12 5 tmm<D-^m^\ (±) -trans -4, 
-y^)V> -1, 2 - y^n^>^>^7$>*6iIl^lir#L 
1 H — NMR (CDClj) 5:1. 42 ( 1 H, dd, J = 14. 0, 3. 5 
Hz), 1. 58 (1H, dd, J = 14. 0, 3. 5Hz), 2. 05 (1 

H, dd, J = 14. 0, 6. 9Hz) , 3. 31 ( 1 H, dd, J = 14. 
0, 6. 9Hz), 3. 25-3. 55 (11 H, m), 4. 16-4. 23 

(1H, m), 6. 69 (1H, s), 7. 19 (1H, dd, J = 8. 8, 

I. 7Hz) , 7. 36 (1H, d, J = 8. 8Hz) , 7. 58 ( 1 H, 
s) , 7. 6 5 (1H, d, J = 7. 6Hz) . 

MS (FAB) m/z : 3 6 6 (M + H) + . 
[##00 13 9] ( + ) - trans -4, 4 - t?X (^>> ? ;i/^"^ 

;W -l, 2-^^D^>^>yt-;i/ 



0CH 2 Ph 




0CH 2 Ph 



OH 



mmmi 2 6 tmmvjjmz^v), 1, l-tr* (tHn^^w -3- 

^^n^>T-> (J. Med. Chem. , 199 1^, 3 4#, 33 1 61) 
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1 H — NMR (CDC 1 3 ) 6:1. 58-1. 65 (2H, m) , 2. 21 
(2H, dd, J = 14. 5, 4. 9Hz) , 3. 2 7 - 3. 3 4 (4H, 

m) , 3. 93 (2H, dd, J = 7. 5, 4. 9Hz) , 4. 55 (4H, 

s) , 7. 27-7. 39 (1 OH, m) . 

MS (FAB) m/z : 3 4 3 (M + H) + . 
[###114 0] (±) -trans -4, 4 - t£X (^^v^l/:*^*? 1 




##^12 7t^O^T, (±) - trans -4, 4 — t:X 

-1, 2-^DW>>?t- M>5 (±) -trans 

-4, 4-tfx (^>^;i/^->^^;i/) -1, 2-^y^F^n^>^>£ 

128 tmmo^mz^ vmmfc^&mz* 

1 H — NMR (CDClg) 5:1. 20-1. 28 ( 2 H, m) , 1. 96 
(2H, dd, J = 1 3 . 2, 6. 6Hz), 2. 6 9 - 2. 7 8 (2H, 
m) , 3. 32 (4H, s) , 4. 50 (4H, s) , 7. 2 7-7. 3 8 (1 
OH, m) . 

MS (FAB) m/z : 34 1 (M + H) + . 
[###114 1] ( + ) - trans -4, 4 - tf X (^>^;V^^>-^ ^ 

;W -n 1 - [ (5 -^na-f >H-;i/-2 — r;W -1, 2--> 





OCH 2 Ph 



H 2 N 
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0CH 2 Ph 

0CH,Ph 



CI 



###13 0 tmm.(D^^> (±) - trans -4, 4 - h'X (^>^ 
^->^^;i/) -1, 2-y^P^>y7^>M^5-^nD^f 

1 H — NMR (DMSO-d 6 ) 6 : 1. 33-1. 41 ( 1 H, m) , 1. 4 
5-1. 54 ( 1 H, m) , 1. 86-2. 00 ( 2 H, m) , 3. 15-3. 
23 (1H, m) , 3. 2 6-3. 3 8 (4H, m) , 3. 9 8-4. 0 7 (1 
H, m) , 4. 51 (2H, d, J=4. 2Hz) , 7. 14 (1H, s) , 
7. 17 (1H, dd. J = 8. 8, 2. OHz) , 7. 2 5-7. 3 9 (1 1 
H, m) , 7. 43 (1H, d, J = 8. 5Hz) , 7. 70 ( 1 H, d, J = 
2. OHz) , 8. 41 (1H, d, J = 7. 5Hz) . 
MS (FAB) m/z : 5 1 8 (M + H) + . 

[##0914 2] 5, 6-^^-4, 5, 6, 7-fh7t HDf7!/D 

[4, 5-d] fc°y^>-2-#;]/#>M 'J^AI 



1) ##FIJ10 9CD1) T^J&b/i4, 5-t£X (^Dt^fjW 5^7*/—^ 
(6 0 0mg) &X^/— ;V (2 0ml) fc*#U fcftiTlZ 1 , 2-z?^)V 
hFW ifiBfc4fi[ (2 9 4mg) *JD^tfe«, h«JXW5> (1. 23 
m 1 ) 3 0 5 0 °CT 3 0 #Hg&3$bfc. M£^5c 
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1 9) TJifil, 5, 6-S^5P;i/-4, 5, 6, 7-fb7tHDf7l/n 
[4, 5-d] tfU^> (9 0mg) 

*HNMR (CDC 1 8 ) <5 : 2. 43 (3H, s) , 2. 56 (3H, s) , 
3. 92 (2H, s), 4. 06 (2H, br. s), 8. 68 (1H, 
s) . ] 

MS (FAB) m/z 17 0 (M + H) + . 

2) ###!]5 tmm(D^m^\ 5, 6-^*^1/- 4, 5, 6, 7-fh7kH 

p^tvd [4, 5-d] tfu^>^&, mmfc&m&mfco 

1 HNMR (DMSO-d 6 ) 5:2. 28 ( 3 H, s) , 2. 39 ( 3 H, 
s), 3. 66 (2.H, br. s), 3. 88 (2H, br. s). 

[##|3|14 3] 5-tert-7*^-4, 6 -^t FD- 5H-lf DD 

[3, 4-d] f7«-2-*M>i iJ^A« 



1) ##11 0 901) T^bfc4, 5-t:X C/D^^MV) ^TV—)l> 
( 1 . 5 0 g) £i^^+r> (30ml) «®b7t«^, SfiT? tert- 
^;i/T5> (2. 0 3ml) 6D^^>^ (10ml) ^lP#»^T?j| 

^PP^3?>= 1 : 1 9) TftfJU 5-tert-^-4, 6-yhFD 
-5H-t°nn [3, 4-d] ^7^ (4 0 7mg) ^Iffi»Iib 

! HNMR (CDC 1 3 ) (5:1. 19 (9H, s), 4. 05-4. . 07 
(2H, m) , 4. 10-4. 14 (2H, br. s) , 8. 68 ( 1 H, 
s) . 




N 
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MS (ES I) m/z : 1 8 3 (M + H) + . 

2) ±m<D$ijm) (4 0 7mg) ^X^kr-^ (3ml) fCi&SU 
rf>SStffl$tTK:- 7 StTn-^jl/Um (1. 5 3^^\^>«, 
1. 6 0ml) &JTFU MT3 0^ B »IL Stf- 7 S'CST^bT 

fit©IIl^t) (5 8 0mg) SM*tlT#fc. 



[##0914 4] 1- (tert-^h^>M») -4- (;*h=^>#;l/ 



1- (tert-^^>AM^W -4- (2, 2-y^P^bXJl/) tf 
^U^> (WO9 8/0 6 7 2 0) (9 0 0mg) h7t^.P77> (16 
ml) fcjg&Lfcigi&K:, -7 8 , CfcTn-:73 t ;i'U3 1 »Xk (1. 5 7S^ 
3. 1 1ml) §iTim»i#Ucc IjUilc^nn^^ 
(3 7 7 M) M*-, ii^Mi?^*T#Mbfeo s«^^x^;vx-^;v 

(30ml) &&X*mnmk7>*~VJ±*m& (50ml) £ftn;l> 
#MIU M7kMWii~ b V ^AT^llL MffiT^S^SU BISSAU 
M5A^DTh^77^- (A*1f>:»iX^=4 : 1) TfUfggU MM 
fl^t/ (6 3 4mg) SifiSiWitlTifc. 

1 H-NMR(CDC1 3 ) 6:1. 45 (9H, s) , 1. 58-1. 70 
(2H, m) , 1. 78-1. 88 (2H, m) , 2. 68-2. 76 (1H, 
m), 3. 14-3. 23 (2H,m), 3. 67-3. 77 (2H, m) , 
3. 7 7 (3H, s) . 




166 



WO 01/74774 



PCT/JPOl/02945 



MS (ESI) m/z : 2 6 8 (M + H) + . 

14 5] 1- (tert-yh^JtoW -4-hHn^>-4 

- (;* h^>#;i^x;i/x^x;p) tf^u^> 



\ / OH 

r/ntf;*-— ;*3M1/ (8 9 3/il) ©Th7kFP77> (5 0ml) ^ 
ttfc, - 7 8°CtTn-7^1/'J^A (1. 5 7^A^t>»E 6. 4 
ml) ^ITbfe. 3 0«M, 1- (tert-^h^>M») - 

4-tWJ F> (2. o g) (D^h^tFuy^> (10ml) mm&DnpL. 
(50ml) ^ck^mx^;!/ (50ml) WM^ItU 

^77^f- (AW>:||xfJh3 : 1) ^^Tilb, tlH^t/ 

(1. 7 8g) $^*7^;i/^Si:lT#fc, 
X H-NMR (CDC 1 3 ) 5:1. 46 (9H, s), 1. 72-1. 82 

(2H, m) , 1. 90-2. 00 (2H, m) , 2. 39 (1H, br. 
s), 3. 30-3. 38 (2H, m) , 3. 67-3. 77 (2H, m) , 
3. 7 9 (3H, s) . 
MS (ESI) m/z : 2 8 4 (M + H) + . 

[###!|14 6] 1- (tert-yKi/W-JW -4- (^ h^>#;i/ 
^-jVXf-iP) -1, 2, 3, 6-fh7tFnlfiJi;> 



1- (tert-7>+yM») -4-tHD^y-4- (^ h*zs% 
;i/^-;i/X^x;V) fcWJ>>> (4 9 0mg) ®^un^^> (15ml) m 
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mz, -7 8°C^Tb°U> ? > (1. 12ml) b U >X)l<fr 

>mM7m (8 7 5 /xi) zmyvrco lmm^m^-v^m.^ KF$m\zma 

&kWtfc%j- b W l±7kmfe (50ml) m$-J2 UU*$> (10 ml) 

2 : 1) T*]t©U WMik&Sfa (2 4 9mg) ^fi«»ibT#fc 0 
1 H — NMR (CDC 1 3 ) 6:1. 48 (9H, s) , 2. 26-2. 33 

(2H, m) , 3. 51 (2H, t, J = 5. 6Hz), 3. 79 (3H, 
s), 4. 00-4. 05 (2H, m) , 6. 36 (lH. br. s). 

[###114 7] cis-N 1 , N 2 -tfX (tert-^h^M-iW 



BocHN 



NHBoc 

cis-1, 2-v^n^-tl->> ? T$> (4. 7 9ml) S^DD^^> 
(2 0 0ml) ^-tert-^j^Mt-h (18. 3 

g ) , 1 M^mih^- h U # AzRJW* (10 0ml) £2jn*_, 2 B3f 

bfc 0 j»i«*«BETS*b, mmfc&to (i7. 2g) sa6@*tLT#fc. 

1 H — NMR (CDC 1 3 ) 6:1. 40-1. 71 (2 6 H, m) , 3. 79 

(2H, br. s), 4. 84-4. 86 (2H, m). 
MS (ES I) m/z : 3 1 5 (M + H) + . 

[##0914 8] cis-N 1 , N 2 -HX (t e r t-7> + y*M-JW 

— Ml 



N 1 , N 2 -^;*5P;P- 1, 2-> 
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1 ^N-Boc 

N, N-^fMM7^H (2 0ml) £0°C^r£PU 6 0 %7m^ 
hU^A (800mg) &in^7to fclfcmiZ c i s - N 1 , N 2 — tf 7, 
(tert-^b^J^-Jl/) - 1, 2 -->^D^\^1t>^T^ > 
(3. 14g) £SPtL, f^fiT3 0#lft#b&©^ iat4^ni#bfc. K 

bu^AT^bfc. mm^msTm^v, umfc&vo (2. i6g) 

1 H — NMR (CDC 1 3 ) <5 : 1. 43-1. 83 ( 2 6 H, m) , 2. 89 

(6H, b r . s) , 4. 3 5 (2H, b r. s) . 
MS (ESI) m/z : 3 4 3 (M + H) + . 

[###1)149] cis-N 1 , N 2 -^^^;V- 1, 2-zspUs\3r*y>-J 
75>Iii 




cis-N 1 , N 2 -tfX (tert-^h^>M&) -N 1 , N 2 ->> 

pWI/- i, 2-^^n^it>^T^> (2. i5g) ISfn^x^y 

^;i/^pAx@#:§aixb, nmit^m (i. i9g) 

7^ o 

X H — NMR (DMSO-d 6 ) 6:1. 40-1. 41 (2 H, m), 1. 7 
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1-1. 92 (6H, m) , 2. 65 (6H, s) , 3. 61 (2H, br. 
s) . 

MS (ESI) m/z : 1 4 3 (M + H) + . 

[###115 0] cis-N 1 - [ (l -^>if>x;^n;i/- 5-^nn-f > 



l -^>if>x;i/^n;i/- 5 -^pn-r > f— 2 -*;i/^>BI (8 9 0 

mg) ^ansfUkk (2 0ml) (2m 1) , N, N 

-y^fMMT5 F (lSf) £*P;1, 6 5°CT4 5£*£b7c 0 i§j&£«jBE 
Tfcg*U i$l:^DD^^> (10ml) :fe«fctftfU^> (10ml) £ 
ftlTLfeo SJtSIRte, N, N->^^;i/-c i s-1, 2-^DA^>^7$ 
>mm^ (8 5 5mg) <Dz?9UU*&>ii\±Vi?><Dm&M&mWi (1 0 
ml) SSOX., SfiT3H»#lfc, S5t5 5 < CT4B#|ffliD«y*iltU 

(^it> :Sfx?;i/=2 : l) T*H$4U ^ift^ (7 3 8 
mg) Sf±fi@#:iLT#fc 0 
MS (ESI) m/z : 4 6 0 (M + H) + . 
[###115 1] (1R, 2S) -N^tert-^F + yM^-l, 
2 -5/^D^\^it>> ? y$> 




S0 2 Ph 



0 
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BocHN 




NH 2 



#5g-#i|44~4 7 tmrnf^m-C, (1R, 2S) -2-7$y-l-^D 
✓v^r+iV— ;i/ ( J . Org. Ch em. ,1 9 8 5^, 5 0^, 4 15 41) ^ 

1 H — NMR (CDC 1 8 ) 6:1. 00-1. 70 (8H, m) , 1. 45 
(9H, s) , 2. 95-3. 05 ( 1 H, m) , 3. 60 (1H, br. 

s), 5. 00 (1H, br. s). 

MS (FAB) m/z : 2 1 5 (M + H) + . 
[#^J15 2] (IS, 2 R) — N 1 — [ ( 5 — ^ a n-f > F—Jl/— 2 — -f 

)V) #;i/3fc;K] -1, 2-^>^n^it>> ? T^>m^ 




(1R, 2S) -N^tert-^h+yM^-l, 
1?->^T^ >^e»> #%fl!5 2 <h|Rl^<D^^cfcD (1R, 2S) — N 1 — 
t e r t -^h^v-^;i/^-;i/-N 2 - [ (5-^nn<>F-jl/-2-^Jl/) 
-1, 2-^^u^1f>^T5>^#, g^T###l5 4£|W|*§ 

1 H — NMR (DMSO-d 6 ) 6 : 1. 3 0- 1. 5 0 (2H, m) , 1 . 5 
5-1. 95 (6H, m), 3. 02 (1H, br. s), 3. 90-3. 97 
(1H, br. s) , 7. 15-7. 19 (2H, m) , 7. 43 ( 1 H, d, 
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J = 8. 8Hz) , 7. 68 (1H, d, J = 2. 0Hz) , 7. 90 ( 1 H, 
d, J = 8. 1Hz) . 

l 53] (+) -cis-N- [ (5-#nnK>F-;i/-2--r 




##M3 0 tmU(Djjm~?:\ cis-4-y?DA^>-l, 2->?T^> 

mmm. (ep 154788) -^dd^>m- 2 -#;i^>^e> 

1 H — NMR (DMSO-d 6 ) (5:1. 93 (m, 1 H) , 2 . 0 5 (m, 1 
H), 2. 36 (m, 2H), 2. 91 (dt, 1 H, J = 5. 6, 10. 3H 
z ) , 3 . 8 2 (m, 1H) , 5 . 6 0 ( s , 2 H) , 7 . 17 (m, 2 H) , 
7. 43 (d. 1H, J = 8. 8Hz) , 7. 69 (d, 1 H, J = l. 7H 
z) , 8. 3 2 (d, 1H, J = 8. 6Hz) . 

[##0915 4] (1R*. 3R*. 4S*) -3, 4-X^^^n^\^> 
- 1 -%)ltf>Wl X^JPXXr^ 



COOEt 




(1R*, 4R*, 5R*) -4-3-H-6-^ittf->i7D [3. 2. 1] 
3r&&>-7-tt> (J. Org. Chem. , 1 9 9 6^, 6 1i, 8 6 8 7 
K) (14. 3g) SrX^y-;i/ (13 0ml) fcigtfPU 7jc^T2^7jc^b 
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i- h U V &7kmM (34. 5ml) -&1&XTz.(D-t> , |§t 7 B# |H!S!# bfc. 

?y 4- (^\^> : Itmx^;^= 8 3:17) till, mMit^m 
(6. 5 4g) ^ifeiti^LTifeo 

1 H — NMR (CDC1,) (5:1. 25 (3H, t, J = 7. 1Hz) , 1. 
50-1. 70 (2H. m) , 1. 71-1. 82 ( 1 H, m) , 2. 08- 
2. 28 (4H, m) , 3. 16 (2H, s) , 4. 12 (2H, q, J = 7. 
1Hz) . 

[##^!I155] (1R*, 3S*, 4S*) -3-7y 



(1R*, 3R*, 4S*) -3, 4-X^^->v^7D^i7->- 1 -^S)V^y 
M XWUXfJI/ (13. 6g) ^N, N-^^^*M7aF (10 0 
ml) IzmftU m^ZTmkTy^—VJ* (6. 4 5g) , Jy^th'J^A 
(7. 8g) ^/IIS^SnAfe©^, 7 5t:T12P|f«Lfco «3^©lg 

4) t«**u tcMt£-#7 (i5. 8 g ) ^m&mmtvxmzLo 

X H — NMR (CDC 1 3 ) 5:1. 28 (3H, t, J =7. 1Hz) , 1. 
37-1. 67 (2H, m), 1. 86-1. 95 ( 1 H, m) , 2. 04- 
2. 18 (2H, m), 2. 32-2. 43 ( 1 H, m) , 2. 68-2. 78 



COOEt 




173 



WO 01/74774 



PCT/JPOl/02945 



(1H, m) , 3. 40-3. 60 ( 2 H, m) , 4. 17 (2H, q, J = 
7. 1Hz) . 

[##0U5 6] (1R*. 3S*, 4S*) -3-ter t-^mM^ 
;i/T^/-4-t Hn^»^n^-iJ->- 1 -%)Vtf>m xf^xxril' 
COOEt 

X 

OH 

(1R*. 3S*, 4 S *) - 3 - 7^ F - 4 - k F O^py D A^>- 1 
-%)l>tf>M X^XXr;V (1 0 Omg) cfeitfS*- t e r t -y^)V-Jts 
JVtf3—h (1 3 3mg) SSfflfex^P (1 2ml) fcjgfl&U 'ftll«UI© 1 0% 

it>:HMx^;U=3 : 1) T*t©b, «Jgte^<& (14 5mg) £&6H#:t 
LTf#7cc 

! H-NMR (CDClj) 8:1. 28 (3H, t., J = 7. 1Hz) , 1. 
45 (9H, s) , 1. 38-1. 57 (2H, m) , 1. 86-1. 95 (1 
H, m) , 2. 05-2. 17 ( 1 H, m) , 2. 29-2. 39 ( 2 H, 
m) , 2. 61-2. 68 ( 1 H, m) , 3. 25-3. 66 ( 3 H, m) , 
4. 17 (2H, q, J = 7. 1Hz) , 4. 53 ( 1 H, br. s) . 
[##0915 7] (1R*. 3S*, 4R*) -4-Ti^F- 3 - (tert-^ 

W(1R*. 3S*, 4S*) -4-T^H-3- (tert-^b^^ 



174 



WO 01/74774 



PCT/JPOl/02945 



COOEt COOEt 




N 3 N 3 



(1R*, 3S*, 4S*) - 3-ter t-y^>*M^7$/-4- 
fcFD^5^P^1f>-l-#;]/2£>Bfc XfJU^riV (16g) 33<fct£ 
h ijl^75> (38ml) S^an^^> (150ml) fc&MPPU 
-7 8t:fc^*P^ itro^^^Mn'JH (13ml) §STL 

r«^ufe 0 o. imMmmm^j^ux2^^>^mRvr^(D^, ^mm&ft 

MffiT*§«£W*U a®© (ir*, 3S*, 4S*) - 
3-ter t -y" h^^M^75 7 - 4 - ^^>x;^;WS/>'^ D 

±BB£j#»&N, N-^^^M75 H (10 0ml) fci§#U 
T7^7-h'J^ (18g) Sim*., 7 5°C^T#?^LT1 2 f^BSM^Lfco 
3 1 $iJg£T?l$iU zfcfc <fcl£A c O E t 3 $HWflH$L& 0 

^it>=l : 4) TffggU Wigfc'&to [ (1R*. 3S*, 4R*) 

6. 7 4g] *«fctf [ (1 R*. 3S*, 4S») 1. 3 2g] Sftlfn 

(1 R*, 3 S*, 4R*) ; 
! H-NMR (CDC 1 3 ) 5:1. 26 (3H, t, J = 7. 1Hz) , 1. 
45 (9H, s) , 1. 38-2. 33 ( 6 H, m) , 2. 57-2. 68 (1 
H,m), 3. 77-4. 20 (4H, m) , 4. 63 ( 1 H, br. s). 
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(1 R*, 3 S*. 4 S*) -# : 

! H-NMR (CDC 1 3 ) 51. 27 (3H, t, J = 7 . 1Hz), 1. 46 

(9H, s) , 1. 53-2. 30 (6H, m) , 2. 50-2. 65 (1H, 
m), 3. 42-3. 72 (2H, m) , 4. 15 (2H, q. J = 7. 1H 
z) , 4. 67 (1H, br. s). 

[###115 8] (1R*, 2S*, 4R*) -N 2 -ter t-^h^M 



(1R*, 3S*, 4R*) -4-T^H- 3- (tert-^h^Jl/fc 

;V7$>0 v-^n^+f-^- 1 -*d\s$>Wl x?ji/xxf;v (5. 4g) £x 
(lomi) 43«ktfa«x^;i/ domi) ©^jgi&fcig&u mm 

«3ilLfe©l3, «£ET»^ib> (4. 7g) S«3Stfilft« 

[###iJ159] (1R*. 2S*, 4R*) -N 2 - t e r t - 7>^>« 
X^-N 1 - [ (5-^DD^f>F-f-2-fJW #;i/^-;KI -4-Xh^ 
v^;v^x;v-i, 2-i/^7D^\^rl7->> ? T^> 



(1R*, 2S*, 4R*) -N 2 -tert-^h^»»-4-Xb 



COOEt 




COOEt 
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^>'*;p5j?-;v-i, 2 -->^n^-th>^y^> (4. 6 2g) s^dd^ 

^> (50ml) SI(CT5-^Dn^>F-JW2-*M>i 
(3. 63g) , 1 -k Fn^^>V>UTV-;H7jcfn#/ (2. 43g) , 

l- (3 -s?*3\;i/7 5 y y°Dh 0 ;i/) - 3 -x3MU#;m^>m ^ F iraift 
(3. 4 5g) &in;^ nurwfc, S^fcO. l^^st&in;^ ^ 

y'J»*7A^DVh^77^- <mk^)l> : ^tt>= 2 : 3) THUS 
U MjSfc-£r^ (5. 3g) Slfi^tlTifc. 

1 H — NMR (CDC 1 8 ) 5:1. 26 (3H, t, J = 7 . 1Hz) , 1. 
43 (9H, s) , 1. 35-2. 46 (7H, m) , 3. 91-4. 02 (1 
H, m) , 4. 10-4. 2 2 (2H, m) , 4. 7.9 ( 1 H, br. s) , 
6. 79 (1H, s) , 7. 18-7. 40 (2H, m) , 7. 59 ( 1 H, 
s) , 8. 00 (1H, br. s), 9. 13 (1H, br. s). 
[##M160] (1R*, 2R*, 4S*) -N 2 -tert-7*h^>*J^ 



COOEt 




1 ) ##M 15 7 ~et#fc ( 1 R * , 3S*, 4 S * ) -4-7VF-3- 
(ter t -7b*r5s%)V'$~)\'7*;) nA^>- 1 -^M^BtX^ 
;PX7t;W^, #5|^J1 5 8 t^t^^T, (l R*, 2R*, 4S*) -n 
2 - t e r t -^h^->77;i/^-;i/-4-Xh^r^7j;i/fc;i/- 1, 2 -v-^n 
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2) ±m<D±mm^, mmmi 5 9 tmrnttm-v, nmit^m^m^ 

'H-NMR (CDC1,) 5:1. 22-1. 72 (6 H, m) , 1. 34 
(9H, s), 2. 15-2. 28 (2H, m) , 2. 41-2. 49 (1H, 
m), 2. 85 (1H, brs) , 3. 62-3. 75 (1H, m), 3. 78 
-3. 92 (1H, m) , 4. 12-4. 28 (2H, m) , 4. 56-4. 6 
3 (IE m) , 6. 88 (1H, brs), 7. 20 (1H, dd, J = 8. 
8 and 2. 0Hz) , 7. 33 ( 1 H, d, J = 8. 8Hz) , 7. 52 
-7. 57 (1H, m) , 7. 59 ( 1 H, d, J = 2. 0Hz), 9. 24 

(1H, s) . 
MS (ESI) m/z : 4 6 4 (M + H) + . 
[###1116 1] (IS, 3S, 4R) -3, 4-X^»i7nA^>-l 

(IS, 4S, 5 S) -4-3— H- 6-^tJ-t'v-^n [3. 2. 1 ] 
^y-l-^y (J. Org. Chem. , 1 9 9 6^, 6 1#, 8 6 8 71) 
(8 9. 3g) &X^-JW8 10ml) fc»#U 2&Jfe*llfltf- h U #A 

7j<« (2 1 3mi) &sp^fe©^, mmx~3mmmwistc. 0 »«*«£ets* 

(^1t> : Sfl^V= 1 7 : 3) TftKU mmtt&® (4 1. 2 g) 
Ca] D -58° (C=l. 0, ^nn^;i/A) . 

[##M16 2] (IS, 3R, 4R) -3-7^F-4-bFn^>i/^nA 

(IS, 3S, 4R) -3, 4-X.tf^>'5>U'\^>-l-ft)V^>M 
X^^X^f^ (4 1g) £N, N-y^^M75 F (3 0 0ml) 
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m&lZXmkT^—VA (19. 3g) , TvMttf-hU^A (2 3. 5 

g) &mfcmz.it<D%, 7 5^1 3mmmwvfc.o £o«£3jiu zm&m 

1LT4 0 0ml GDi§j&£@£U t^O^llJ^Ata, ^K&Jn^t*^* 
l^^->^A«lfc. a*EETiftifc*«*U «R®ffr&* (5 1. 5g) & 
[cO D +8° (C=l. 0, ^HD*jVA) 

[#^M 16 3] (IS, 3R, 4R) -3- (tert-^>M« 

yay) -4-fc Hn^^D^t^- 1 xfji/xxfjv 

(IS, 3R, 4R) - 3 - 7y F - 4 - k FD^y y^7 D^f >- 1 - * 
;Vatf>86 X^;i/XX5^;i/ (5 1. 2 g) 43J:tfS>- t e r t - 7*?- )l<z? 
j—h (6 8. 1 g) &»Sxf;P (1 0 0 0ml) 5%/UW& 
mm&MZ. £ffiTzfc*JE5 kg/cm 2 Tl 6»1«#bfe 0 »§51t 

^^meet^u ass">>j*y;w5A^D , 7h^57>f- (^ 
(53. 6g) &m&m&tvxwta 

[oO D +25° (C=l. 0, #nP3fc;W0 . 

[##«16 4] (IS, 3R, 4S) -4-T^F-3- (t e r t 

^M-;V75;) v^p*m^->- l -j3)V$>m x^i'XXf^ 

^ (IS, 3R, 4R) -4-Xi^F- 3 - (t e r t-yb+yM»7 

^/) ->^p^^it>- i -#;i/^>i? x^xxt^ 

(IS, 3R, 4R) -3- (ter t-7*h + yM^XJV75/) -4- 
h Fp^~>^DA^>- 1 -*M>t XfJl/XXfil' (5 3. 5g) * 
<fcU!biJXfJV75> (13 0ml) §^DD^^> (5 0 0ml) Klj&fi? 

U -10 1 5°C(cWt^^>XMxMPiJ H (4 2ml) £$TF 

Lfeo KffltT2 0 4M«fl|^bfcO'&, S»3 0MgbT#fiU $ & 

179 



WO 01/74774 



PCT/JPOl/02945 



U tfi© (IS, 3R, 4R) -3- (ter t-^^yM»75 

7) -4- U^>x;i/^x;v^>-) ->^n^\^>- l -%)Vtf>m, x^ 

_hfBffi®[© (IS, 3R, 4R) -3- (ter t-7>^>*M-^7$ 

7) -4- (7^>x;^-;v^>-) ->^n^>-i-M^>i x^p 

;1/XXt;^N, N-y^»M7$ F (3 3 5ml) KiffiSU 7y|bt 
NU^A (6 0. 5g) £50^ 6 8-7 3^1 6^K«#bfe. M^^^ 
Mb, 3fg£MlbT2 5 Om 1 ©«^^b7t 0 

fY^y-^ATW, mETFmm&Q&sVTto S$^y'j7jy;^7A^n 
7h^777- (SiXfJl/ : ^U->= 1 : 4) TfJfS^U ^fa-B^tf) 

(IS, 3R, 4S) -# (18. 4 g) cfe^t^SUS-fb^© (1 S, 3R, 
4R) (3. 3g) S^naifeHfttlTlfc, 

(IS, 3R, 4S) -# : [a] D +6 2° (C=l. 0, ^DD^M) . 

(IS, 3R, 4R) [a] D -19° (C=l. 0, ^DP*M) . 

[##FiI16 5] (IS, 2R, 4S) -N 2 - (t e r t -7>+yM#X 
)V) -4-Ih^y*Mxj|/-l, 2-i/^PA^>yT5> 

(IS, 3R, 4S) -4-T^F-3- (t e r t - 7>+y*MxjV7$ 

/) 5y77py\^^>- 1 -tuv^ym. xf;vx7Tji/ (4. Og) £x^y — 

)v (i50mi) ^^xjmm^)v (isomi) com^mm\zmm^> 5 %;-% 
^w&mm (0. 5 g ) mwx, 7KiiimcTi7W#i^ 
%^^»*bfe©^, mietjm^ScU wmi\&m (4. 2g> ^nnmw 
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[##0816 6] (IS, 2R, 4S) — N 2 — (tert-^h^M" 

(IS, 3R, 4S) -N 2 - (tert-7>^yM») -4-xb 
^>#;i/#n;i/- 1 , 2-^D^t>^75> (4. 2g) ^DD^^ 
> (50ml) fci§fl?U SfflfcT 5 -^an-f > 2 -%)Vi$>Wl 

(3. 3 3g) , 1 -k FD^v^>V>UTy-;i/l7jcftI#j (2. 5 2g) , 

(3. i5g) ssb*., i2^r«tfco KjHKfco. 1 ajesfisssti*., s> 

y'J^*7A^n-7h^77^- mm^)V : <M^->= 1 : 1) TltiSt 
U (4. 36g) *^H#iUT#&. 

[a] D -27° (C=l. 0, 7nD*M) . 

[##0916 7] (IS, 2R, 4S) -N 2 - (tert-^K^M- 

;W [ (5 -^;^n-f >F-;v- 2 — r 

;W #;M$~;i/] -1, 2 - ^n^>^75> 



COOEt 




(IS, 3R, 4R) -4-7vF-3- (N-t e r t-7>+y«- 
JlT^y) Zs&Wslr^- l-XJUtfym X^^XXrjl/ (5 0 0mg) * 
(10ml) l«L, 1 0 %A°9^Aj^3St (50mg) £#n;i, 
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Tc 0 ^^DD^^> (10ml) , N, N-^^fWA7^F (10 
ml) 5 -yfr^ti^ >F—)V- 2 -%)Vtf>M (3 4 5mg) , 1 

-x^;i/-3- (3-$?^f;P7$/ynt!;v) *My^sF *&Mt£ 

(46 0mg) > l-kHn^>y>U7y-;V (3 2 5mg) , N-^ 
)V*)V^)> (4 8 5mg) SJPit, MTl 5ISf«Lfco #J*&«BET« 

JV*7A^D-?hif77^f- W^;-JV:y^nn^^>=l : 5 0) (CT*t 
»U ««B^-&«I (7 4 0mg) ^f^7€Jl/7 7Xtbt#feo 
1 H~NMR (CDClj) (5:1. 26 (3H, t, J = 7. 1Hz) , 1. 
5 2 (9H, s), 1. 67-2. 41 (7H, m) , 3. 97 (1H, br. 
s) , 4. 15 (2H, q, J = 7. 1Hz) , 4. 0 8 -4. 2 2 (1H, 
m) , 6. 83 (1H, s), 7. 00-7. 05 ( 1 H, m) , 7. 32- 
7. 36 (1H, m) , 8. 02 (1H, s), 9. 51 (1H, s). 
MS (FAB) m/z : 44 8 (M + H) + . 
[###1168] (1R*. 2S*, 4R*) -N 3 - (ter t~7>^JV 

[ (5-^;i/-4, 5, 6, 7- 
fh7kFn^7^a [5, 4-c] tfUe^>-2 — f^) XDVtf-M -1, 



##M 4 8 £ mmr^m-V, (1R*, 2S*, 4R*) -N 2 - (tert-7' 
>t5-^fJl/-4, 5, 6, 7-fh7hFDf7yn [5, 4-c] fc!US* 
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[##0916 9] (±) - 3-^D^«fe>- 1 -tlJV^>m ^>^;WX 
C00CH 2 Ph 




(±) - 3 -*s9W\tt>- 1 -%)\,tf>Wt (5 0g) £N, N-S?;*^ 
5 H (5 5 0ml) MTh'Jx^75> (170 

ml), ^O^I/^n^H (6 1ml) »SST12^1^Lfe. **Jn 

: KiX^JN 3 : 1) Tilt, M-ffc-&% (7 0. 8 g) 

X H — NMR (CDC 1 3 ) 6 : 1. 6 6- 1. 7 6 (1H, m) , 2. 00- 
2 . 13 ( 3 H, m) , 2. 27-2. 29 ( 2 H, m) , 2. 58-2. 65 
(1H, m), 5. 13 (2H, s) , 5. 66 (2H, br. s), 7. 29 
-7. 3 8 (5H, m) . 

[#%0O17O] (1R*, 3S*. 4R*) -3, 4-X^>^DA^1f> 
- 1 -tS)V^>m ^>^^XXf^ 
C00CH 2 Ph C00CH 2 Ph 




(±) - 3 ->^n^\^r-k>- i t>^xxfjk (4 0 
g) ^nn^^> (5 0 0ml) £JS#U MT4-^nnii^lf i 

( 8 6 g) ^iP^. 2 0#P H 1M#bfeo 1 0 h U V&Tj&m&toX 2 0 
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$^^U*yM7A^n , 7h^77^- (SSx?;kA^>=i : 9) fc: 
TftiSU tfUffc^tf (2 3. 4g) £ (1R*, 3R*, 4 S *) -3, 4-X 

#^->v^a^+f->- l ^>^xxf^ (12. lg) *i 

1 H — NMR (CDC 1 3 ) 5:1. 39-1. 49 (1H, m) , 1. 75- 
1. 82 (1H, m) , 1. 90-2. 04 (3H, m) , 2. 30 ( 1 H, d 
d, J = 14. 9, 4. 9Hz) , 2. 54-2. 61 ( 1 H. m) , 3. 12 
-3. 14 (1H, m) , 3. 22-3. 24 ( 1 H, m) , 5. 12 (2H, 
s), 7. 30-7. 3 9 (5H, m) . 
MS (FAB) m/z : 2 3 3 (M + H) + . 

(1R*. 3S*, 4S*) -4-7yH-3-hHD^»^D^>-l- 
C00CH 2 Ph 




N 3 



(1R*, 3S*, 4R*) -3, 4 -XaJfc^S^ D^+|->- 1 
m ^>^JHXt^ (5 2. 3g) £N, N-^^?MM7 5F 
(1 0 0 0ml) fc»fl?U JfrfbT^x^A (21. 9g) , T^fc^hU^ 
A (18. lg) ^iP^7 o o Ci;ttibT2 4^r«bL Mi^MffiT^ 

(6 1. 8 g) &i«|tbT#fc 0 
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X H — NMR (CDC 1 3 ) 8:1. 5 1-1. 66 (2H, m), 1. 91- 
1. 98 (1H, m) , 2. 07-2. 10 (1H, m) , 2. 27-2. 32 

(1H, m) , 2. 51-2. 52 ( 1 H, m) , 2. 81-2. 86 ( 1 H, 
m) , 3. 30-3. 36 ( 1 H, m) , 3. 70-3. 75 (1H, m) , 
5. 13 (2H, s), 7. 30-7. 39 ( 5 H, m) . 

[##«17 2] (1R*, 3S*, 4S*) -4- (N-ter t-^h^A 

C00CH 2 Ph 




NHBoc 



(1R*. 3S*, 4S*) -4-T^F- 3-t: Hn^^nA^>- 1 
^>^JVX7rJV (5. 2 7g) &rh7tFn77> (2 5 
ml) Ml, hU7xXMX7^> (5. 5 3g) (0. 5 5 

ra 1 ) «flST2 0^»UL KJfcScK:, y-tert -r/^l^*- 

#7"- h (4. 8 2 g ) mux, zt>\z2mmm.w%nrttc 0 mm^msrm^ 

U >"J^;W7A^nYh^7^- (A^>:ffg|X5 : ;i'=2 : 1) T 

mmv, wmtt&® (6. 2 2 g ) sifii^tLTtL 

1 H — NMR (CDC 1 3 ) 5:1. 44 (9H, s ) , 1. 59-1. 66 
(2H, m) , 1. 88-2. 00 (2H, m) , 2. 29-2. 32 (1H, 
m) , 2. 80-2. 85 (1H, m), 3. 02 (1H, br. s), 3. 4 
2 (1H, br. s) , 3. 59-3. 65 ( 1 H, m) , 4. 56 ( 1 H, b 
r. s) , 5. 12 (2H, q, J = 12. 5Hz) , 7. 3 0-7. 3 8 (5 
H, m) . 

MS (FAB) m/z : 3 5 0 (M + H) + . 
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[##^17 3] (1R*, 3S*, 4S*) -4-N- (tert-7'F+y* 



COOMe 




NHBoc 



(1R*. 3S*, 4S*) -4-N- (tert-^h^/W^75 

/) - 3 - 1 Fu^^z/pn^D-y- 1 -ti)V^>m ^>^i^f^ 

(2. 54g) ^SMX^JP (15ml) fc»#U 1 0 %A°^>j7A 

^^jq^^^T^MT2 o^^ufeo mm&z&v, zm&m&rm 

StU (1R*, 3S*, 4S*) -4-N- (ter t-T'b^M^PT 
$ /) - 3 - 1 H n^r->>^ D^\^it>- l -^;i/3j?>K*^?fi^ t VX% 

fee ^n^^^y— ;i/ (8mi) ^h;i/x> (ismi) (DU^mmzmmv, 
>K5^t h u ^ u )vs?7V* m^mm (lomi) ^mxmmzx 

(AW>:iixf;Hl : 1) TIIL, (1. 8 2 g) &&rfe 

1 H — NMR (CDC 1 8 ) (5:1. 44 (9H, s) , 1. 36-2. 32 
(7H, m) , 2. 74-2. 82 ( 1 H, m) , 3. 04 ( 1 H, br. 

s) , 3. 33-3. 47 (1H, m) , 3. 55-3. 65 (1H, m) , 

3. 68 (3H, s) , 4. 56 ( 1 H, br. s) . 

MS (FAB) m/z : 2 7 4 (M + H) + . 
[##$117 4] (1R*. 3R*, 4S*) -3-7yF-4-N- (tert 

;l/ (1R*. 3R*, 4R*) - 3 -75?F- 4 -N- (t e r t-7*h 
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COOMe COOMe 




NHBoc NHBoc 



(1R*. 3S*, 4S*) -4-N- (tert-^h + y*M^75 
/) - 3 - t + ->y^ DA+t> - 1 - *M>i ^^-)VX.7s^-)V 
(1. 8 1 g) ^DD/^> (3 6ml) - 7 8°CfCTHJX5P 

)VY^> (4. 6ml) , /^^M^n'JH (1. 6 3ml) £2rax., 

i^bfeo mm&m&ym^v, (ir*. 3 s*, 4 s*) -4-n- 

(tert-7>^;«7$;) -3- >x;v^-;v^^) ~> 

&|gCD (1R*, 3S*, 4S*) -4-N- (tert-^h^yM»7 

sy) -3- (^^>x;i/^x;v^~» ^n^u->- 1 -%)\,tf>m * 

^XXfik&N, N-y^f;WA75F (2 3ml) K:igfl?U TVitlr 
HJS\k (1. 2 9g) 7 0°CI:»T1 2R$raSi#U&. SJS« 

VP^U - (SlXfJV : ^\^it>= 3:17) TigL, ( 1 R*, 
3R*, 4R*) -3-7yF-4- (N - t e r t -yh^Mxjl/75 
y) n^^ir->- 1 -#;1^>M Jl/XXrJl/ (8 5mg) <h 

(1R*. 3R*, 4S*) -3-T>^-4- (N- t e r t - 7>^>M# 
XJ1/7S7) i/^D^iJ-V- 1 -%)ltf>M ^^Jl/XXf^ (5 9 0mg) 
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(1 R*. 3 R*, 4 S*) : 1 H — NMR (CDC 1 3 ) 6:1. 45 (9 

H, s), 1. 35-2. 35 (7 H, m) , 2 . 45-2. 55 ( 1 H, 
m), 3. 73 (3H, s), 3. 67-3. 84 (2H, m) , 4. 70 (1 
H, b r . s ) . 

MS (FAB) m/z : 2 9 9 (M + H) + . 

(1 R*. 3 R*, 4R*) : 1 H-NMR(CDC1 3 ) 5:1. 45 (9 

H, s) , 1. 56-2. 25 (7H, m), 2. 68-2. 80 (1 H, 
m), 3. 70 (3H, s) , 3. 48-3. 68 ( 2 H, m) , 4. 56 (1 
H, b r . s ) . 

MS (FAB) m/z : 2 9 9 (M + H) + . 
[##0917 5] (1R*, 2S*, 4S*) -N 1 - (tert-^h^M 



(1R*. 3R*, 4S*) -3-T^F-4- (N-tert-^b^M 

n;PT^y) ^DAW>-i-^M>i ^^;pxx^;v (2 3 omg) 

swaix^p (8mi) mnmoi oxn^^^mmm^ ?m 

(2 2 0mg) S^i^iUTUfc. 

[###i]17 6] (1R*, 2S*, 4S*) -N 1 - (tert-^h^^ 

-4-^ h^v^;v#n;v-N 2 - [ (5-^;W-4, 5, 6, 7- 
7h7tHD?77n [5, 4-c] tfu^>-2 — r;w -i, 



COONIe 




NHBoc 
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COOMe 




0 



N 
H 




— N 



NHBoc 



##$|4 8 hmM(D-jj&~Z\ (1R*, 2S*, 4S*) -N 1 - (tert- 
5>£ 5-.*5P;i/-4, 5, 6, 7-fh7hFD^;a [5, 4-c] tfU 

1 H — NMR (CDClj) 5:1. 46 ( 9 H, s ) , 1. 53-1. 95 
(5H, m) , 2. 17-2. 24 ( 1 H, m) , 2. 50 (3H, s) . 2. 

50-2. 53 (1H, m), 2. 80-2. 96 (4H, m) , 3. 67 (3 

H, s) , 3. 69-3. 74 ( 1 H, m) , 4. 10 (2H, br. s) , 

4. 8 8 (1H, b r . s) . 

MS (FAB) m/z : 4 5 3 (M+H) + . 
[##0917 7] (1R*, 2S*, 4 S *) — N 1 — (t e r t -^h^M 

#-;io -4-^h^#;i^-;v-N 2 - [ (5 -^na-f >H-;v- 2 — < 



##«15 9tifilO^T?, (1R*, 2S*, 4 S*) -N 1 - (t e r t 

-7>+^*M^W -4-^ h^r^;i/fc;i/- i, 2-->^n^+h>v 

1 H — NMR (CDC 1 3 ) 6:1. 33 ( 9 H, s) , 1. 42-2. 47 




0 
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(6H, m) , 2. 78-2. 88 ( 1 H, m) , 3. 70 (3H, s), 3. 
86-4. 15 ( 2 H, m) , 4 . 65-4. 75 (1H, m), 6. 86 (1 
H, br. s ) , 7. 18-7. 3 8 ( 2 H, m) , 7. 57-7. 61 (1 
H, m) , 8. 3 2 (1H, b r . s) . 
MS (ESI) m/z : 4 5 0 (M + H) + . 

[##M17 8] (1R, 3S, 4R) -3, 4 -X^v^ D^it>- 1 

1 ) 16 9 £mtL<D&&V, ( 1 R) - 3-y^n^t>- 1 -jjfrtf 
>m ( J . Am. Chem. S o c , 1 9 7 8^, 100 #, 5 19 91) * 

(1R) -3-y^DA^>-l-M« ^>^XXt;^# 

2) 7 0£IU#©^m?> ±fB©^«^6«JS^**#fe. 
MS (FAB) m/z : 2 3 3 (M + H) + . 

[##W17 9] (1R, 3S, 4S) -4- (N- t e r t-7+^M 

n;PT^y) - 3 - 1 hd^^>>/^ daw>- i - AM>i ^>yjnx 

1 ) #%#!| 1 7 1 i^CD^T, (1R, 3S, 4R) -3, 4-XtJ^>-> 
trw\3t-y->-l-$})VT$>M ^>^XXr;W^, (1R, 3S, 4S) 

2) 7 2t^iO^T?, ±IB©£j£«fJ&>&«JHfb^£#&. 
MS (FAB) m/z : 3 5 0 (M + H) + . 

[##M18 0] (1R, 3R, 4S) - 3-7^h'-4- (N-tert-7* 
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C00CH 2 Ph 




NHBoc 



m^Wil 7 4 tnm<D^m^\ (1R, 3S, 4S) -4- (N-tert- 

1 H — NMR (CDC 1 3 ) 6:1. 45 (9H, s) , 1. 52-1. 6.6 
( 2 H, m) , 1. 83-2. 01 ( 3 H, m) , 2. 20-2. 28 (1H, 

m) , 2. 51-2. 5 4 (1H, m) , 3. 7 7 ( 2 H, br. s) , 4. 7 

0 (1H, br. s) , 5. 15 (2H, AB a, J = 12. 2Hz) . 7. 3 

3 - 7 . 3 8 ( 5 H, m) . 

MS (FAB) m/z : 3 7 5 (M + H) + . 
[###118 1] (1R, 3R, 4S) -3-7yF-4- (N-ter t-7' 



(1R, 3R, 4S) - 3 -TvF-4- (N-ter t-^h^/Mfc 

->^a^it>- i -#;m$>m ^>^;1/xxt-;v (3. 5 g) § 
fh7kFD77> (13 0ml) , 7jc (16ml) fci£fl?U SkffiTTKBIft U 
(2 9 1mg) &tiaH. lOMSfiCSbl^littfco 2 0J#|ffl&E 
Jft it L , jgl*&«JBET«*«# 5 nfcgrif * ^ U * ;u v ts A 2 a 
~?bt?77J~- (*&S—)V :y^/nn^^>-l : 2 0) fctf U ( 1 R, 
3R, 4S) -3-T> 5 H-4- (N-ter t-7*h+y*M-^75;) 



COOMe 




NHBoc 
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^?Us\^y-l-ts)V^>m (3. 3 4g) S^tfi^ilTifc. ZL 
n&*$/—)V (18ml) , h;Kn> (64ml) IzmMV, MTh'J^f 
Jl/y'JJ^7^^> (2M«, 6. lral) lOMtlSCSLX 

;^^A^7D^h^^^^- (tiX?;V : ^*>= 1 : 4) TUtgJU 

(3. 3 5g) SI6»il/T#fe. 
1 H — NMR (CDC 1 8 ) 5:1. 45 (9H, s), 1. 57-1. 63 

(2H, m) . 1. 82-1. 85 ( 1 H, m) , 1. 95-1. 99 (2H, 
m), 2. 20-2. 28 ( 1 H, m) , 2. 48-2. 51 ( 1 H, m) , 
3. 73 (3H, s) , 3. 78 (2H, br. s) , 4. 7 0-4. 7 2 (1 

H, m) . 

MS (FAB) m/z : 2 9 9 (M + H) + . 

[###118 2] (IS, 2R, 4R) -N 1 - (tert-7>^>*M- 
)V) -4-* h^->*;i/fc;i/-N 2 - [ (5-^;i/-4, 5, 6, 7-^rh 

7tHnfr/D [5, 4-c] h°u> ? >-2— r;w ;w -i, 2- 

1) ##^17 5t^iCD^T, (1R, 3R, 4 S) -3-T> ? F-4- 
(N-t e r t-7>^>M^75 7) *s&W\tt>- l-fj)V#>Wi 

^fJUXrM^, (IS, 2R, 4R) -N 1 - (tert-7h^>M 
fc;V) -4-* h^v*;i/fc;!/- 1, 2-y^7D^f>y7$>^#fco 

2) ###|1 7 6 £mm<D-£fe-T?\ _bBB©^^»t 5-^^-4, 5, 6, 7 
-fh^t^D^/D [5, 4-c] fcfUS>>- 2 U 3^7^*1 

MS (FAB) m/z : 4 5 3 (M + H) + . 
[###118 3] (1R*. 2S*, 4S*, 5R*) -4, 

I, 2-v'^D^*y->5?*;VsP>Bft ^^WXf^ £><£^ (1R*. 
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2S*, 4R*, 5S*) -4, 2 - □^it>> 5 >fj 



COOMe 
4, 5-c i s 

(±) -cis-4-^D^t>-l, 2-PX)V#>m i?*?-JVJLX 
T-JV (2 0 g) (3 0ml) ^Tir h ~ h V )V (9 0ml) (DBtefemzm 

MV, n-^^-;1/^e;1/*u >-n-^->h (i8g) 2 uij^frfc* 

XZOA (1. Og) ^tlP^T^MTl 7 W1t»#b7c 0 RM^4 0X:HM 

U5^«#bfc<D-fe, N-^^;i/^;i/*u>-N-^v'F dig) 

?^I/=1 : 4) T*ft8!U M^f (5. Og) £H|iKU gljgft;^ (6. 2 g) 

1 H — NMR (CDC 1 3 ) 5:2. 09-2. 13 (4H, br. s), 3. 

13 (2H, br. s) , 3. 68 (6H, s) , 3. 90 (2H, br. s) 
MS (FAB) m/z : 2 3 3 (M + H) + . 

[##0918 4] (1R*, 2S*, 4R*, 5S*SfcttlR*, 2 S *, 4S 

*, 5R*) -4, 5-^T^H-l, 2 -isZus\^>z?ti)V^>m V* 



OH 
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WleOOC 




COOMe 
4, 5-c i s 

#t^l2 7t^O^T, (1R*, 2S*, 4S*, 5R*) -4, 5- 
(1R*. 2S*, 4R*, 5S*) -4, 5 - 2>fc H 1 , 2-^^D^\ 

^it > >m -J * fil'XXfJi/©!^*^ 6 £ b TKift^i 

1 H — NMR (CDC 1 8 ) 5:1. 81-3. 13 (6H, m), 3. 6 4- 
3. 7 1 (2H, m) , 3. 7 3 (6 H, s) 

[###U8 5] (1R*, 2S*, 4R*, 5S*tfcftlR*, 2S*, 
4S*, 5R*) -4, 5-tfX (tert-^b^>W-JP7$;) - 
1, 2 -^^D^\^rU->>?*;i/#>BI y^?JHXr;V 



COOMe 
4, 5-c i s 

(1R\ 2S*, 4R*, 5S*SfdilR*, 2 S *, 4S*, 5R*) -4, 5 
-^T^H-l, 2-y^DAdr-9->y^M>^ y/^I/XXfJV (9 0 0 
mg) §rh7bFP77> (10 0ml) (d^fU J?-tert-^W 
b (3g) il0%A7y^AMi (18 0mg) £Un*., tK3*^B« 

T2 2B#r«bfe 0 ftwassatsbfc©^, tert -y^jv^jv 

tfj— h (1. 5 g) £ 1 0 %/\°^> 5 >j7A^* (9 0mg) ^iNpUmmMT 5 



NHBoc 
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mmK^itito mm&m&v. nm&mmv, mz&z/vfttfjvft 

htf^yj— (A^>:Slx?;V=l : 1-+2 : 3) T*t£gU gSMs^ 

(5 7 0mg) §SM*^L/T#fc. 
X H — NMR (CDC 1 3 ) 5:1. 44 (18 H, s) , 2. 08 (4H, b 
r. s), 2. 87 (2H, br. s) , 3. 69 (6H, s) , 3. 83 (2 
H, b r. s) , 4. 9 8 (2H, b r . s) 
MS (FAB) m/z : 4 3 1 (M + H) + . 

[##^!J18 6] (1R*, 2S*, 4R*) -N 2 - (tert-^KyM 

-4-^;i/A ; £'f;i/-N 1 - [ (5-^00^-2 — ov> ft 
)V#~)V] -1, 2--y^u^\^>VT^y 



(1R*, 2S*, 4R*) -N 2 - (tert-7>^»») -N 1 - 

[ (5-^an-r>F— )V-2— ft)\,i£-)V\ 
-1, 2-^n^U*>$?7$> (5 9 0mg) &x^y— ;i/ (3ml) 
Urh7tFD77> (6ml) ©ffl^ftfKC*#b, lM*SftthU>7A 
(2. 5ml) ^SfflKlTjPA, 12Stf H »Lfco il^^L, 

(1R*. 2S*, 4R*) -N 2 - (tert-^h^W^) -4 -ft 

^^v—n 1 - [ (5-^ao-f>h*-;v-2--f;v) ;n -1, 2 

F (4ml) fcMU 1?SI:T^- t e r t - ^JV^ftJV^i— h 
(6 5 4mg) , &m&&7 (lg) 18«#bfe, it 




C0NH 2 
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U^M7A^nYh^77^- (^DD^>:^/^=4 7 : 3) 
T?»»U tlft^tl (8 2mg) SSfi|#tlT#fco 
MS (ESI) m/z : 4 3 5 (M + H) + . 

[###1118 7] (IS, 2R, 4S) -N 2 - (tert-7l^>*Mz 
)V) -N 1 - [ (5 - ^nn^>F^v- 2 — < ;v) -4- (n, 

N-^^^P^^n^-r;!/) -1, 2 -v^d^\^it->> ? t^> 



(IS, 2R, 4S) — N 2 — (tert -7>^^>*j|/^) — N 1 — 

[ (5~^nn^r>F-;p-2- -4- (xb^f^M- 

;V) -1, 2-^DAW>^75> (1. 5g) ^fb7kFD77> 
(10ml) te&TSZ-? ;~)V (10ml) 5 il^zKM^ h U 

ymm (i. 2 9mi) ^jn^> ssTi 8mmmwvrz 0 mcio%^x 

U mt£&N, N-y/fWM7$ K (2 0ml) $?^?;i/75 
> (7 9 1mg) , 1- (3-^W5 7 7°Plf;i/) -3-X^;V 

*;i/#>?-r =• H £tig& (806mg) , 1-t Hn^y^> > 7 h U 7 1 
(644mg) ^h'JX^7$> (2. 24ml) SSt 
7B#F H 1M^bfe 0 ££>fcv^^;KT$> (5 2 7mg) , 1 - ( 3 — 5> 

^^7$7 7 0 nk°JW -3-X5^V#;l/#SM=- H lit (6 2 0mg) , 




0. 



N 
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1 -t FD^>^>\/hUy\A- )Vimm (4 9 5mg) fe^hUXW 

(8 9 6mi) ^iitrau s«i5W#tL mm&wm\s, mt 

ffrft^&ZU^htf^yj- (z?ZUU**?y : ^^y-Jl/=9 5 : 5) Ti 
IU illlfl^rtJ (1. 49g) *^7 ; E;V7 7X^@#t UTffc. 
1 H — NM R (CDC 1 3 ) 6:1. 52 (9H, s) , 1. 71 (1H, 
m) , 1. 8 9 (2H, m) , 2. 13 (1H, m) , 2. 3 0 (1H, m) , 
2. 65 (1H, s) , 2. 89 (3H, s) , 3. 07 (3H, s) , 4. 0 
1 (1H, br. s) , 4. 20 ( 1 H, s) , 4. 82 ( 1 H, br. s) , 
6. 79 (1H, d, J = 2. 0Hz) , 7. 23 (1H, dd, J = 8. 5, 
2. OHz) , 7. 35 (1H, d , J = 8. 5 Hz) , 7. 59 ( 1 H, 
s) , 8. 0 2(1 H, s) , 9. 5 4 ( 1 H, s) . 
MS (ESI) m/z : 4 6 2 (M + H) + . 
[###118 8] (IS, 2R, 4S) -l-T^F-2- (N-tert-7' 

h*z/%)Vtf~)V7$;) -4- [n- (tert-^JW *;w^-r;H 



(IS, 2R, 4S) -l-T^H-2- (N-tert-7l^>Mfc 
^75 7) -4-* Y^tt)V^^)V^U^^r> (5 0 9mg) h 5 t 
HD77> (40. 0ml) fcj£#U Sk^TfcTR^ffcU^A (lllmg) 
43,fctftk (5. Oml) £K&fc&n*., SiT?3 6. 5B#F H 1M#bfe 0 ?M£Mfit 




197 



WO 01/74774 



PCT/JPOl/02945 



TSicU m^lZ7K imi&KBk (4. 6 4ml) Sim*., H£J$ffiTS*U 
» (IS, 2R, 4S) -l-7vF-2- (N-tert-^h^M 

»75 7) -4-#;t^4^>#n^i^>£#fco -wr, zLcoffiSUWc 

^nn^> (2 5ml) , N, N-y^fMM75F (2 6 0/il) £ 
mT^Tfl^U $6l:WJMnUH (216M) £ira?L SMT 

(1130wl) JtMX, SfiTl 4B#M#U7^o £D«£> y^DO^ 

7^- (^s^*y-> : fft&X3Vl>= 2 : 1) (CttU (19 7mg) £ 

! H-NMR (CDC 1 3 ) 5:1. 25-1. 35 (9H, m), 1. 35- 
1. 45 (9H, m), 1. 55-2. 00 (6H, m) , 2. 20-2. 30 
(1H, m) , 3. 7 0-4. 8 0 (3H, m) , 5. 3 0 - 5. 4 5 (1H, 
m) . 

MS (FAB) m/z : 3 4 0 (M + H) + . 

[##M18 9] (IS, 2R, 4S) -N 2 - (tert-7>^>AM- 
)V) -4- [N- (tert-7WW ^UI/A^-OW -1, 



m^M4 7 tmU<D^mX\ (IS, 2R, 4S) - l-T^F-2- 
(tert-7>+yMfcJV75;) -4- [N- (tert-7fJW ts 
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1 H — NMR (CDC 1 8 ) 6:1. 2 0 - 1. 35 (9 H, m) , 1. 44 
(9H, s) , 1. 50-2. 20 (9H, m) , 2. 90-3. 00 (1H, 
m) , 3. 84 (1H, br), 4. 94 ( 1 H, br) , 5. 3 4 ( 1 H, b 
r) . 

[##01119 0] (IS, 2R, 4S) -N 2 - (tert-^h^M^ 
)V) -4- [N- (tert-») ^Wt^E-OW -N 1 - [ (5-#nn 
-r>H-;i/-2— ov) %)Vtf~)V] -i, 2-^^u^\^y^y^> 



159 ^mm^m'v, us, 2 r, 4s> -n 2 - ctert-^ 

h^>#;v^-;i/) -4- [n- (t e r t #;w\*^;K] -i, 2 

1 H — NMR (CD C 1 3 ) 5:1. 33 (9H, s), 1. 35-2. 30 
(16 H, m) , 3. 90-4. 05 ( 1 H, m) , 4. 15-4. 25 (1 
H, m) , 5. 04 (1H, br), 5. 42 ( 1 H, br), 6. 65-6. 
90 (1H, m), 7. 19 (1H, dd, J = 8. 8, 1. 7 Hz) , 7. 3 
7 (1H, d, J = 8. 8Hz) , 7. 59 ( 1 H, br) , 8. 13 ( 1 H, 
b r) , 10. 5 1 (1H, s) . 
MS (ESI) m/z : 4 9 1 (M + H) + . 

l 9 l ] (3 R) - l -^>^;V- 3 ~ (tert -^;^7x^ 
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Or 

N — 



OTBDPS 



Ph 



(3R) - l-^>^;V-3-t Fn^>h 0 DU^> (5 0 0/iD &&Z$-( 
)V (4 6 6mg) £N, N-^fMM75F (15ml) \zMffi 
U )X^Tt e r t-y^7x^>'JMD'J H (1. 5 7ml) §Sn^_ 

-Y- ('v¥lt> : StX?;V= 3 : 1) fc#U fl»fb'&'» (1. 2 7 g) £Ht 

1 H — NMR (CDC 1 3 ) 5:1. 05 (9H, s), 1. 70-1. 85 
(1H, m) , 1. 90-2. 00 ( 1 H, m) , 2. 45-2. 65 (3H, 

m) , 2. 70-2. 80 ( 1 H, m) . 3. 50-3. 70 (2H, m) , 

4. 35-4. 45 (1H, m) , 7. 20-7. 45 (1 1H, m) , 7. 6 

0-7. 7 0 (4H, m) . 

MS (ESI) m/z : 4 1 6 (M + H) + . 
[19 2] l-^>7tF'JjK3- (tert-7W7x-;^'JM+ 



Ph 

###!)1 9 lt^iO^iO, 1 -^>y t H U;i/- 3 - k Hn^'>7^ 
3^ >i£B£i&^ e> 



OTBDPS 



Ph 




N — 1 
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1 H — NMR (CD C 1 3 ) 6:1. 01 ( 9 H, s ) , 2. 90-3. 00 
(2H, m) , 3. 40-3. 50 (2H, m) , 4. 36 ( 1 H, s) , 4. 
40-4, 50 (1H, m) , 7. 10-7. 20 (2H, m) , 7. 20- 
7. 30 (4H, m) , 7. 30-7. 40 (10 H, m), 7. 55-7. 6 
5 (4H, m) . 

MS (ESI) m/z : 4 7 8 (M + H) + . 
[###!!19 3] cis-N 1 , N 2 -EX (sOzfJVtti/ft )Vtf-)V) -4 



PhCH.OOC. 

* N I 

H u^j 

^C00CH 2 Ph 

4-zs&W\tt>-l, 2-y75 > (4. Og) ^7K (2 0ml) 

tT-fehnhU;i/ (2 0ml) ©^^iciii, ^DD*1^>^ 
(7. 66ml), KiA'J^A (14. 9 g) &Jn^L, SfiT? 3 B IHHt# b 
feo £js&tt£>!Rfc:&£f&#., ^nn^^>TSftfflU WtWB&^A«fcda?ife 

*7Ai7D7h^77^- (^DD^^» TSIL, HCMft'&^l (8.. 2 2 
g) £*S&0#£bT#&o 

1 H-NMR(CDC1 3 ) 6:2. 03 (2H, m) , 2. 53 (2H, d, 
J = 17. 1Hz) , 3. 77 (2H, m) , 5. 03 (2H, q, J = 12. 
3Hz) , 5. 09 (2H, q, J = 1 2 . 3Hz) , 5. 59 (2H, s) , 
7. 3 2 (1 OH, m) . 
MS (ESI) m/z : 3 8 1 (M + H) + . 
[##0919 4] (1R*. 2S*) -N\ N 2 -lf^ (sOVfrttS/JtJfrtf 




201 



WO 01/74774 PCT/JPOl/02945 



OH 

PhCH 2 O0C^ r *- 

H M|tj 

^C00CH 2 Ph 

c i s-n\ N 2 -tfx -4-->^n^^-k 
>-l, 2-z?Y5i> (lOg) ^IStTfcir h7t:Fn77> (7 0ml) fcigfl? 

u (7. 4mi) ^o°ccun^ &*\zm&& 

7Mft^-hU^A7]c» (80ml) , 30%M^7K*7j< (80ml) £in 

7A^nTh^77^f- Wxf;k : >= 2 : 1) TMMU mmiktr 
® (9. 2g) ^ifiD7tt»iLT#fe. 

1 H — NM R (CDC 1 3 ) 5:1. 98 (1H, m) , 2. 08 (1H, 
m) , 2 . 3 0 ( 1 H, m) , 3 . 4 3 ( 2 H, m) , 3 . 7 3 ( 1 H, m) , 
5. 06 (6H, m) , 7. 32 (10 H, s). 
MS (ES I) m/z : 3 9 9 (M + H) + . 

9 5] (±) -c i s-N 1 , N 2 -tf^ (^>^;^^->*;^n 

0 

PhCH 2 00C^ N ^ 

H UM 

^C00CH 2 Ph 

- 6 0°C7?Mi»#T, WJJ^nUF (9. 9ml) ^nn^> 
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(9 0ml) \zMMlsfzM$ttZiS*^)PXJP-fc*z/P (8. 2ml) SJP^L, £ 

z\z (iR*. 2s*) — n 1 , N 2 -tfx (^>^;i/^-^->*;i/fc;p) -4- 

tHn^>-l, 2-->^n^ii->i ? T^> (9. 2g) ©fh7kHD77 

>(9 0mi)«-imt iw-4 0T:tT#fiu hux?;i/ 

T^> (2 6ml) jtfcftlS-fc:. ^©f 3B#P B 1«^b 

fee Eimm%7kiz&g&%L, ^Dn/^^iau #«»&ffi^**fcKTtfe 

*y>*7^^avh^77^- (SBIxf^:A^>=i : 1) "OMMKU 
fiHSft^ (8. Og) ^6@#tbT#fc. 

1 H — NMR (CDC 1 3 ) 5:2. 27-2. 43 (4H, m) , 2. 78 
(1H, dd, J = 14. 4, 3. 9Hz) , 3. 86 (2H, m) , 5. 08 
(4H, m) , 5. 2 2 (2H, m) , 7. 32 (10H, m) . 

MS (ES I) m/z : 3 9 7 (M + H) + . 
[##0919 6] (±) -c i s-N 1 , N 2 -fcfX (^>5?;i/^^*;i/aJ?n 

)V) -4, 4-^^h^v—l, 2—>^DAW3?75> 



(±) -c i s-N 1 , N 2 -tfX (sOiVVttSstDVtf—M -4-^ 
y-1, 2-^^nAW^75> (3. 89g) (15ml) 
^Th7kFD77> (15ml) C0^^«^L, 2, 2 
n/\°> (10. 7ml) , p- h;Vx>x;V^>m (18 7mg) Sim*., ^Sl 




C00CH 2 Ph 
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;V:A.^+f->=i : 2) TttSJU $gJSfb£#J (3. 5 4 g) ^"fiT^E;^ t 

X H — NMR (CDClj) 6 : 1. 30-1. 41 (4H, m) , 1. 93 
(1H, m) , 2. 38 (1H, m), 3. 19 (6H, s) , 3. 46 (1 
H, m), 3. 59 (1H, m), 5. 03 (2H, q, J = 12. 5Hz), 
5. 09 (2H, q, J = 12. 5Hz), 7. 32 ( 1 0 H, s). 

1 97] ( + ) -cis-N 1 - [ (5-^nn-f>H-;V-2 — r 
;W #;i/*fc;i/J -4, 4-v^b^-l, 2-y^D^>y75>*j; 
r£ (±) -c i s-N 2 - [ (5-^dd-OH-^-2-^W #;V3j?-;p] 
-4, 4-^^b^^-l, 2-y^DA^t>^75> 




( + ) - c i s-N 1 , n 2 -hx (^>>?;i/^s>*;i/#n;i/) -4, 4- 
2 - n^f>y75 > (1. 4 5g) ^^y— ;V 
(12ml) fc»#U 10%A7m-M (2 9 0mg) £jbEI;t> tKHS^ 
BSSiTSiiT?2 O^IHffl^l/fc. $e»C10%/W>A-M (2 9 0mg) 
35££J^/-;i/ (10ml) ^jiinbSBffBlJt^bfco R^SftS-fe^-f h^ifi 

u nm^mm^ ^§n, n-^^^jwat^ f ciomi) \zmm 

U 5-^nn-f>F-;V-2-*M>f (3 2 0mg) , 1- (3-5^^ 
;VT5/^ntf;W - 3 -X.^JVtUV^V-f 5. F MS (3 7 7mg) , 1- 
kHD^y^>V*h'J7y- ;H7KSI* (3 0 1mg) , N-j^^I/^E^U > 
(3 6 0ml) £*n;L> StUTl 4B#F B 1ll#bfc 0 RjEfe«t*KfifaK*^ h U ^7 A 
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n-7b^77^- (^DD^^> : 9 3:7) T#*t*tlSU 

(±) -c i s-N 1 (£fc«N 2 ) - [ (5-57no-f >F— ;i/-2--r;i/) 

-4, 4->^h^>-l, 2-y^n^f>^75> (9 8 
mg) &£Z$ (±) -c i s-N 2 (^fcteN 1 ) - [ (5-^nn-r>H— ;u 
-2 — f;W -4, 4-^h^-i, 2-^pa^>^7 

5> (10 5mg) £#7c 0 

(±) -c i s-n 1 (SfcteN 2 ) - c (5-#Do-r>F— ;p-2 — r;w 

#;i/^-;K] -4, 4-^^h^^-i, 2-y^nA^ij->>?7$>: 
X H — NMR (CDC 1 8 ) 5:1. 48 (2H, m) , 2. 08 (2H, 
m) , 2. 34 (1H, d, J = 13. 1Hz) , 2. 78 ( 1 H, dt, J = 
2. 9, 13. 1Hz) , 3. 18 (3H, s) , 3. 23 (3H, s), 3. 
76 (1H, m) , 6. 24 ( 1 H, d, J = 8. 3Hz) , 6. 79 ( 1 H, 
s) , 7. 23 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 35 ( 1 H, 
d, J = 8. 8Hz) , 7. 60 ( 1 H, d, J = 8. 8Hz) , 9. 53 (1 
H, b r . s ) . 

MS (ES I) m/z : 3 5 2 (M + H) + . 

(±) -c i s-N 2 (^fcteN 1 ) - [ (5 -i7UU^ >F-JU- 2 )V) 

-4, 4->^h^>-l, 2-y^UAW^7$>: 
1 H — NMR (CDC 1 3 ) (5 1. 8 5 ( 1 H, m) , 1. 9 9 (1H, m) , 
2. 39 (1H, br, J = 13. 2Hz) , 2. 88 (1H, m), 3. 26 

(10H, m) , 4. 00 (1H, m) , 6. 77 (1H, s) , 7. 23 (1 
H, d, J=8. 5Hz) , 7. 37 ( 1 H, d, J = 8. 5Hz) , 7. 61 

( 1 H, s ) , 9 . 4 9 ( 1 H, b r . s ) . 
MS (ES I) m/z : 3 5 2 (M + H) + . 
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19 8] ( + ) -c i s-N 1 , N 2 -tfX (^OiSAtti/fiJltf- 
)V) -4, 4- (1, -1, 2 -is? W\*1f>z?T =i 



PhCH 2 00C^ N ^- 
H 




(±) -c i s-n 1 , N 2 -ifx (<>^;v^->#;i/^x;i/) -4-^ 

V-l, 2 -v'^a^\^>^T^> (4. Og) £M7j<^ b^t FD7 9> 
(30ml) x^l/>^Un-;v (5. 6ml) , p-h;vx>x;i/ 

*>gt (i 9 2mg) t^Ti 7^M#bfec Btmm&mmmmm 

^nvh^77^- (g^mx^;i/ : ^it>= l : 1) TtlL, iCH{[^ 
% (4. 23g) SgHtfiB#ilT#&. 

1 H — NMR (CDC 1 8 ) (5:1. 65-1. 71 (4H. m) , 2. 00 
( 1 H, m) , 2 . 11 (1H, m) , 3 . 4 9 ( 1 H, m) , 3 . 7 3 (1 
H, m) , 3. 93 (4H, s) , 5. 03 (2H, q, J=12. 2Hz) , 
5. 08 (2H, q, J = 1 2. 2Hz) , 7. 32 (10H, s) . 
MS (ESI) m/z : 4 4 1 (M + H) \ 

199] (±) -c i s-N 1 - [ (5-i7PD-<> 2 — f 

)V) *;v^x;W -4, 4- (l, 2— x^l/>>^^» -l, 2-->i7n^ 

^>5?TS>*<ktX (±) -c i s-N 2 - [ (5-i7DD4'>H-;i/-2- 

-Y;i/) #;^x;K] -4, 4- (l, 2—xj?v>^ttz/> -l, 2-~^n 
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9 7 tmmojjmz&y, (±) -cis-N 1 , N 2 -t?x c^> 

^;i/^-^->^;i/^-;v) -4, 4- (l, 2— x^i/^rt^) -l, 2--> 

S7Us\^>i?T^>frt>, (±) -c i s-N 1 (£fcteN 2 ) - [ (5 
nn-f 2— #;i^x;K1 -4, 4- (l, 2— x^W>>^^ 

-1, 2-->^D^it>^T^>^<fc^ (±) -c i s-N 2 (£fcteN 
*) - [ (5-^aa-r>H-;i/-2--i > ;i/) -4, 4- (l, 2 

(±) -c i s-N 1 (^fc«N 2 ) - [ (5-£PD-r>F— ;p-2— r;w 

#;i^x;Ki -4, 4- (i, 2— x.^vyiJttis) -l, 2-->^D^it 

1 H — NMR (CD C 1 8 ) 6:1. 68-1. 81 (4H, m) , 2. 11 
( 2 H, m) , 2. 87 (1H, td, J = 3 . 9, 11. 2 H z ) , 3. 77 
(1H, m) , 3. 97 (4H, s) , 6. 27 ( 1 H, d, J = 7. 6H 

z) , 6. 80 (1H, s) , 7. 24 (1H, d, J = 9. 0Hz) , 7. 3 

5 (1H, d, J = 9. 0Hz) , 7. 61 ( 1 H, s) , 9. 47 (br. 

s, 1H) . 

MS (ESI) m/z : 3 5 0 (M + H) + . 
(±) -c i s-N 2 (icfcteN 1 ) - [ (5 -^DD-T>H-;i/-2 — ()V) 
-4, 4- (1, 2— X3^>v^^v0 -1, 2-v-^D^if 
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1 H — NMR (CDC 1 3 ) 5:1. 65 (2H, m) , 1. 88 ( 1 H, 
m), 1. 96 (1H, m), 2. 31 (1H, dd, J = 1 2 . 9, 3. 2H 
z) , 2. 9 6 (1H, m) , 3. 9 8 ( 1 H, m) , 4. 0 2 (4H, s) , 
4. 12 (1H, m) , 6. 7 7 ( 1 H, s) , 7. 06 ( 1 H, br. s) , 

7. 23 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 37 (1H, d, J = 

8. 8Hz) , 7. 62 (1H, d, J = 2. OHz) , 9. 49 ( 1 H, b 
r . s ) . 

MS (ES I) m/z : 3 5 0 (M + H) + . 
[##M2 0 0] cis-N 1 , N 2 -t£7; (t e r t - 
-4-^^D^\^ir>- 1, 2 -y7S> 



->X-4-v'^n^-k>- 1, 2-i?75> mmm. (4. 0g)<lr7jc(40 
ml) 43j;^y-feh~by;]/ (40ml) «$?U y-tert-^b^ 
Jl/tf-J— h (11. 8 g ) , h U X^;PT 5 > (12ml) £ JniU SiST 

4. smmmwvrco &mm&7toz&g&&* >^nny^>-r»mu 

3r+r>=l : 4) ?SiL, (6. 1 2 g) SifelS^ibTtfCo 

X H — NMR (CDC 1 3 ) 5:1. 44 (18 H, s), 1. 98 (2H, d 
d, J = 9. 3, 15. 9Hz) , 2. 48 (2H, br. d, J = 15. 9H 
z) , 3. 66 (2H, br. s), 4. 88 (2H, br. s), 5. 58 
(2H, d, J = 2. 7Hz) . 

[##$12 0 1] (1R*, 2 S*) — N 1 , N 2 — ( t e r t —~7* h^z/tl 
- 4 - k Fa^>- 1 , 2 D^\^it>^T^ > (£#*£#© 




NHBoc 
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BocHN 



OH 

6 



NHBoc 



cis-N 1 , N 2 -HX (tert-7>^^M-JW 
4^>-l, 2-J?75> (6. 1 g) ^Tk^h^h Ku:7^> (40ml) 
fc*g$?U >JC^T^^^>-^^^;i/X;V7^ W# (2. 2 2ml) ^riJP^L. 

1^7jcM^hU^A7K«> 3 0%mk<k7m* (5 Oml) ^Jpx., 

*yjV*7A^UYb^77^- (@tmx^;i/ : ^U*>= 1 : 2^2 : 1) T 
ilb, Mfb^ (6. lg) 4l6i«ilt#fco 
1 H— NMR (CDCI3) 6:1. 42 (9H, s), 1. 43 (9H, 
s), 1. 83-1. 67 (5H, m) , 2. 15 (1H, m) , 2. 22 (1 
H, s) , 3. 3 4 (1H, m) , 3. 7 8 ( 1 H, m) , 4. 15 ( 1 H, 
s) , 4. 98 (1H, q, J = 9. 0Hz) , 5. 02 ( 1 H, q, J = 9. 
0Hz) . 

MS (ESI) m/z : 3 3 1 (M + H) + . 
[##$12 0 2] cis-N 1 , N 2 -HX (tert-7^y*M^) 





0 




NHBoc 
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tWJMn'J P (8. 2ml) tz?*?-)VX)l<**->}z (6. 8ml) 
2UU*$y (1 0 0m 1) - 6 O'ClC^U (1R*, 2S*) 

-N 1 , N 2 -t£X (tert-^>^>AM-JW -4-bHD^>-l, 



HP77>^t (8 0ml) ftfcJin^.l«f|IBfll^bfc. -40°C£T# 

fflU h>Jx^7^> (2 1ml) £#Px., Si!3;T#H&U 3 ff£|fB^7jcfc:& 

vh^7^ (*kx?^ : ^\^>= i : i) -emmv, mmik&m 

(3. 8g) ^ifi0#itT#fe. 

1H-NMR (CDC 1 3 ) 5:1. 43 (9H, s) , 1. 44 (9H, 
s), 2. 36-2. 2 4 (3H, ) m, 2. 39-2. 44 (2H, m) , 
2. 75 (1H, dd, J = 14. 6, 2. 9Hz) , 3. 66-3. 81 (2 
H, m) , 4. 9 5 -4. 9 0 (1 H, m) , 4. 9 7 - 5. 0 3 ( 1 H, 
m) . 

MS (ES I) m/z : 3 2 9 (M + H) + . 
[##09 2 0 3] (±) - c i s -N 1 , N 2 -t£X ( t e r t -^h^v^l/ 



cis-N 1 , N 2 -HX (tert-^h^>M») -4-^V- 
1, 2-y^n^1j->i;75> (1. 5g) ;i/ (30ml) IzBM 

U 0-^^tFD^>JV75> itSt^. (5 7 2mg) , t°U^> (7 3 7 

mi) £#nA> SfiTi7W#bL EJ^£*a««7k&in*., 





NOMe 




NHBoc 
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-\3rtT>=l : 4) TffiSHU ^S'fb^^f (1. 5 2g) 

X H — NMR (CDC 1 3 ) 5:1. 44 (18H, s) , 1. 64 (1H, 

m), 2. 16 ( 2 H, m) , 2. 44 (1H, m) , 3. 45-3. 63 (3 

H, m) , 3. 8 2 (3H, s) , 4. 9 3 ( 1 H, m) . 

MS (ESI) m/z : 3 5 8 (M + H) + . 
[##$12 0 4] (1R*, 2S*, 4R* (tfdJ4S*) ) -N 1 , N 2 -tfX 
(t e r t -^h^r^^fc;^) -4- (t e r t -^Jl/^^x^l/v-U^ 
-1, 2->-^D^1f>-^T^> C£#Stt#A) 



NHBoc^ 




NHBoc NHBoc 



mmm 1 9 1 ^mmoD^miz^ (ir*, 2s*) -n 1 , n 2 -e^ 

^T^> (^ttStiitt©*!'^) £>«Jg>ft (1R*. 
2S*) -N\ N 2 -HX (tert-^^>MfcJ0 -4-kKD^> 
-1, 2-y^D^t>^7S> (3H*Stt#B) £HNXL7£o 
1 H-NMR(CDC1 3 ) 5:1. 03 (9H, s), 1. 39 (9H, 
s), 1. 40 (9H, s) , 1. 72 (1H, m) , 1. 86 (1H, m) , 
2. 13 (1H, m) , 3. 2 4 (2H, m) , 3. 6 5 (1H, m) , 4. 8 
3 ( 1 H, m) , 7 . 3 7 ( 1 0 H, m) . 

2 0 5] (1R*, 2S*) - 4 - Til h4^>- N 1 , N 2 -1f7, 
(tert-7*h^>MfeI/) -1, 2-y^DA^>y75> (al{*M 
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NHBoc 




NHBoc 



(1R*. 2S*) -N 1 , N 2 -t:X (t e r t-^h^M-JW -4 
2-v^n^\^rl7->> ? T$> (3i#Stt#:B) (1. 7 4 

g) ^tfue^> (i5mi) m^mm. (5m o &an*., sst4B 

h^77^- (Stl^JP : ^-tf-> = 1 : 3) T*t!4L, ^Mftl^ 
(1. 96g) ^Mfe|ffi^#libT#7to 

1 H — NMR (CD C 1 8 ) d : 1 . 43 (18 H, s), 1. 89 (2H, 
m) , 2. 10 (3H, s) , 2. 19 ( 1 H, m) , 3. 3 5 (1H, m) , 
3. 69 (1H, m) , 4. 86 (IE d, J = 8. 3Hz) , 5. 00 (1 
H, d, J = 8. 3Hz) , 5. 11 (1H, s) . 
MS (ESI) m/z : 3 7 3 (M + H) + . 

[##^2 0 6] (ir*, 2s*) -n\ n 2 -h^ (^>^;kt^>#;]^ 
-)]/) -4-tHn^y-4-^f;i/-l, 2 -->^D^\^rit>> ? T^> 



PhCH 2 00C^ M ^k v > 
N J 

H MM 

^C00CH 2 Ph 

mfomt±V 1 >& (6. 4g) Sfh7kFn77> (50ml) KMIU 
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I^^IfjVX-T-^E 2 2. 5ml) £#071, -78tt30^1#t 

fe 0 (±) -c i s-n 1 , N 2 -tfx (^>>>;^4^#;i/fc;]/) -4-^- 

^V-l, 2-v-^O^it>^T^> (3. Og) ©rh7tFD77>it 
(50ml) §-78MTl30^lfc. MJ«£ 3 %S@£7KMt 
(10 0ml) (C&i^A^ ^x^-;|/X-^-;i/ ( 5 0 m 1 ) mViPL, 1ST 1 0 

: /;pd*M=0 : 10 0-1 : 19) fcT2gfSL, WMtt&W 
(:&#:|ltt#A) (7 8 0mg) Sr^tS^b^t LT, ^Mf^tl 
(£#:S'I»B ) ( 1 . 1 g ) & £ iTffc. 

YL#:^f4#:A : 

1 H — NMR (CDC 1 s ) 5:1. 26 (3H, s), 1. 27-2. 08 
(6H, m) , 3. 48 (1H, br. s) , 3. 59 (1H, br. s), 
5. 02-5. 09 (5H, m) , 5. 33 ( 1 H, br. s) , 7. 30- 
7 . 3 2 ( 1 0 H, s ) 
MS (FAB) m/z : 413 (M4-H) + . 

1 H — NMR (CDClj) 6:1. 25 (3H, s ) , 1. 29-2. 07 
(6H, m) , 3. 39 ( 1 H, br. s) , 3. 82 (1H, br. s) , 

5. 02-5. 23 (6H, m) , 7. 30 (1 OH, s) 

MS (FAB) m/z : 4 1 3 (M + H) + . 
[#%M2 0 7] (1R*. 2S*) -4-hFn + y-4-^^-l, 2- 
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(ir*, 2S*) -n 1 , n 2 -hx (^>v?;w-^s/#;i/#-;io -4-t 



(7 8 Omg) (D*& J—JVmm (100ml) \Z 1 0 %/^7^ f >A^i 

(3 5 0m g ) &mmu 7mmMrfbmmmwhrc 0 «£teu mm&m 
mrmmvrco ^^dd^^> aoomi) \z.mmv, mxmm-vv 
v&x«mmvfr<Di=>. u mmit^m (±Lfam\±foA) (190 

mg) ^m^m^tvxmc. 

1 H — NMR (CDC 1 3 ) 6:1. 22 (3H, s), 1. 25-2. 48 
(11 H, m), 2. 62 (1H, br. s), 2. 78 (1H, br. s). 
[###112 0 8] (1R*, 2 S*) -4-h l^P^>-4-^3MV- 1, 2- 



##$12 0 7 <h|WMilfcrLT, (1R*, 2S*) — N 1 , N 2 -t:X (^>^;i/ 
^->^;Pfc;W -4-tFD4 : y-4-^^-l 1 2->-^D^i7->v 

1 H — NMR (CDC1 3 ) 6 : 1. 17 (3H, s) , 1. 39-1. 79 
(11 H, m), 2. 10-2. 18 ( 1 H, m) , 2. 55-2. 61 (1 
H, m) 

[##$]2 0 9] (1R*, 2S*) -N 1 - [ (5-^DD-f >}*—)l- 2 — f 



5> (5?:#:S'[4#A) 
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5> (\Lfamm*A) t (1R*, 2S*) — N 2 — [ (5 -^7ncK>K-;i/- 

2 — r;W ;W -4-kHo^-4-^-i, 

^3 0i^CD^T, (1R\ 2S*) -4-tFD^>-4-^ 

1 H — NMR (CDC 1 3 ) 6:1. 32 (3H, s ) , 1. 34-2. 29 
(6H, m) , 4. 4 2-4. 7 0 (4H, br) , 7. 13 (2H, s) , 

7. 50 (2H, s) , 8. 00 ( 1 H, s) , 11. 0 (1H, br). 
[###12 10] (1R*, 2S*) -N 1 (£fcte:N 2 ) - C (5-^PD-T> 

K-;i/-2— <;W -4-kl«n^>- 4-^^;v- 1, 2-^ 

2 5tfSIl©^^ (1R*, 2S*) -4-kHa^>-4-^ 
3^1/- 1, 2-^PA^>^75> (al#:S'[4{*B) i5-^DD^f>F- 

1 H — NMR (DMSO-d 6 ) 6:1. 18 (3H, s) , 1. 23-1. 9 
6 (6H, m) , 4. 12-5. 60 (4H, br), 7. 11-8. 59 (5 
H, m) , 11. 8 ( 1 H, b r) 
MS (FAB) m/z : 3 2 2 (M + H) + . 
[###112 11] (1R*, 2S*) -4- (tert-^JVv7i^JVy'J 
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OH 



1) 3-ls9W\tt>- )V (5. 0 g) £N, N->?^fMjl/ 

F (5 0ml) )K7£T> -f 5. & S S—)]/ (3. 9 3 g) , 

t e r t -^Wnpy7x^l/y7> (14ml) SMT22Nff«b 

fee ^^y-;i/^n^fe©-e»«^^MM*b, b^^tKSJd^ S*x^p;i/ 

'>'J*y;i/*7MnYh^77-f- (^it> : ftxfJV= 3 0 : 1) T*t 
S4U (±) -4- (t e r t -^^7i^Vy'JW^fJW -1 
-$/&W\*±> (16. 1 g) SiM^tltifc. 
X H-NMR (CDC 1 s ) 5:1. 05 (9H, s) , 1. 20-1. 35 
(2H, m) , 1. 70-1. 90 (3H, m) , 2. 05-2. 20 (2H, 
m) , 3. 55 (2H, d, J = 5. 9Hz) , 5. 67 (2H, s) , 7. 3 
5-7. 50 (6H, m) ) , 7. 65-7. 75 (4H, m). 
MS (FAB) m/z : 3 5 1 (M + H) + . 

2) m^Ml 8 3 tmmojjfe-?, (±) -4- (tert-^^x- 

X H — NMR (CDC 1 3 ) 6:1. 0 4, 1. 05 ( t o t a 1 9 H, e a c 
hs) , 1. 29-2. 09 (7H, m) , 2. 05 (2H, s) , 3. 44- 
3. 51 (2H, m) , 3. 52-3. 67 ( 1 H, m) , 4. 00, 3. 96 
(totallH, eachbr. s ) , 7. 35-7. 44 ( 6 H, m) , 
7. 6 3- 7. 6 6 (4H, m) . 
MS (FAB) m/z : 3 8 5 (M + H) + . 
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[##®j212] (1R*, 2S*) -4- (tert-^Jl/i?7x-Jk>iJ 
/OTBDPS 



(1R*, 2S*) - 4- (t e r t - 7 s W7x^l/yUJI/^>'/? 
;P) -1, 2 -zyifU^^r>-J^—)V (4. 2g) ih'Jx^75> 
(9. 1ml) O^DD^^^I (3 0 0m 1 ) C^^>XM^P7 
-f H (2. 5ml) SOtTiTbl. 5 B#f!5fll#bfc„ Tfcfc^Tv^ PP* 

7^- (^l7-> : Wm^)V= 3 : 2) "ait^U Wmttfe® (4. 9g) ^ 

1 H — NMR (CDC 1 8 ) 5:1. 04, 1. 05 (total 9H, e a 
ch s ) , 1. 31-2. 29 ( 7 H, m) . 3. 07, 3. 08 (tota 
1 3H, each s), 3. 09, 3. 10 (total 3H, each 

s) , 4. 11 (2H, dt, J = 7. 1, 0. 73Hz) , 4. 65-4. 
72 (1H, m) , 5, 11, 5. 08 (total 1H, each br. 
s), 7. 39-7. 43 ( 6 H, m) , 7. 61-7. 6 4 ( 4 H, m) . 
[##09 213] ( 1 R *, 2 S *) -4- (tert - ^i^7x^i/ U 
;W-^>^;K> -1, 2-y7yFy^n^f> (5t#M^A*<fc^5t^ 
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2 7 tmm<D^m^> (1R*, 2S*) -4- (tert-7*^ 

#&„ 

1 H — NM R (CDC 1 3 ) <5 : 0. 88 ( 1 H, m) , 1. 06 (9H, 
s), 1. 24-1. 30 (2H, ra) , 1. 63-1. 66 (1H, m) , 

1. 89-1. 92 (2H, m) , 2. 00-2. 05 (1H, m), 3. 37 
-3. 42 (1H, m) , 3. 52 (2H, br. t, J = 6. 0Hz) , 3. 
92 (1H, br. s), 7. 37-7. 45 (6H, m) , 7. 63-7. 6 
5 (4H, m) . 

Vn#M'I4#B : 

1 H — NM R (CDC 1 g ) 6:0. 88 ( 1 H, m), 1. 05 (9H, 
s ) , 1. 13-1. 43 ( 2 H, m) , 1. 79-1. 84 ( 3 H, m) , 

2. 02-2. 06 (1H, m), 3. 34-3. 38 ( 1 H, m) , 3. 47 
-3. 51 (2H, m) , 3. 94 ( 1 H, br. d, J = 2. 9Hz) , 7. 
37-7. 45 (6H, m) , 7. 62-7. 64 (4H, m) 

[##M214] (1R*. 2S*) -4- (tert-^W7i-^>>J 
M^rzy^^Jl) -1, 2-v^D-\=Hf>> ? y$> (&##ltt#:A) 
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OTBDPS 




NH 2 

#^J1 2 8 tmWi<Djj&-T:\ (1 R*. 2S*) -4- (tert-^ 



#A) ^^H^b-ertJ&#fe 0 

1 H — NMR (CDC 1 j) 6:1. 05 (9H, s), 1. 09-1. 76 
(7H, m) , 2. 76-2. 79 ( 1 H, m) , 2. 98 ( 1 H, br. 
s), 3. 48-3. 49 (2H,m), 7. 36-7. 41 (6H, m) , 
7. 6 4- 7. 6 6 (4H, m) 

[##$1215] (1R*, 2 S*) -4- (t e r t -^fJl/y7xZjVy>J 
)l**zs*?-)l) -1, 2-y^n^f>^75> (Sl#M##B) 



NH 2 

##M1 2 8 tl^UCD^^T, (1R*, 2S*) -4- (tert-^ 



#B) ^6«ffi-ftI-&*S#fco 

*H — NMR (CDC 1 3 ) 6:1. 05 (9H, s) , 1. 42-1. 79 
(7H, m) , 2. 70-2. 73 ( 1 H, m) , 3. 01-3. 03 ( 1 H, 
m), 3. 44-3. 49 (2H, m) , 7. 37-7. 42 (6H, m) , 
7. 6 4- 7. 6 6 (4H, m) 





OTBDPS 
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[##092 16] (1R, 3S, 4S) -3-T^H-4- (N-tert-^ 



COOH 




(1R, 3S, 4S) (N-tert-^h^M- 
)IT^L/) ^a^V>- 1 -%frtf>Wt ^>^HXr^ (4. 4g) ^ 
•^h^fcFn?^ (16 0ml) , 7jc (20ml) flCtfTTKRfbU 
(3 6 6mg) SftJA, 1 0^ttfifcML»§i^fco 2 0S|» 

;V:^nn^>=l : 10) fcTfjtMU WMit^m (1. 86g) 

1 H — NMR (CDC 1 3 ) 6:1. 47 (9H, s) , 1. 72-1. 73 
(2H, m) , 1. 82-1. 90 (3H, m) , 2. 05-2. 10 ( 1 H, 

m) , 2. 7 7 - 2. 8 0 ( 1 H, m) , 3. 4 9 -3. 6 5 (2H, m) . 

MS (FAB) m/z : 2 8 5 (M + H) + . 
[##$12 17] (1R, 3S, 4S) -3-7yF-4- (N-ter t-^ 

/OH 




NHBoc 

(1R, 3S, 4S) -3-yS^K-4- (N-ter t-^h^Mfc 
;i/T^y) ^DA^>-1-M^>1 (1. 8 6g) &y^^yl^> 
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(20ml) -15tl:^»nn^V7'fJV (1. 02 

ml) , N-^=p;He;1/*U> (8 6 0mg) mKX, 10i>r»tfe o ^ftB 

(3 7 0mg) (DTK^Ift (4ml) 1 0 ^M^Ufco tK&JP^L, M£ 

fee l^£MffiTW^U ^^>'J>!jy;W7^^nYh^77^- (Mx 
3^ : -v£-tf->= l : 1) tTilL, flUffift^fe (1. 3 5 g) &m&teft® 

1 H — NMR (CDC 1 3 ) 5:1. 46 (9H, s) , 1. 33-2. 20 
(7H, m) , 3. 52-3. 55 (2H, m) , 3. 64-3. 81 (2H, 
m) . 

MS (FAB) m/z : 271 (M + H) + . 
[##$12 18] (1R, 3S, 4S) -3-TvF-4- (N-tert-7 

h^->^;i/fc;i/T^y) - 1 - (tert -^^7z-;^tj;m'>^ 

^OTBDPS 




NHBoc 



##^1 0 7 <h|WI#©7j^fcckt), (1R, 3S, 4S) -3-T>^H-4- 
(N- tert -y h^^;i/^-;UT5/) - 1 - b F W\ 

1 H — NM R (CDC 1 3 ) <5:1. 06 (9H, s ) , 1. 45 (9H, 
s) , 1. 53-2. 16 (7H, m) , 3. 51 (2H, d, J = 6. 4H 
z), 3. 61 (2H, br. s), 7. 36-7. 46 ( 6 H, m) , 7. 6 
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3-7. 6 6 (4H, m) . 

MS (FAB) m/z : 5 0 9 (M + H) + . 

[##092 19] (IS, 2S, 4R) — N 1 — (t e r t-^h^>AM- 
)V) -4- (t e r t -^J^7x^k>'JJW^^^l/) -N 2 - [ (5 
-*5P;]/-4, 5, 6, 7-fb7tFn^77D [5, 4-c] fc!U5?>-2 

— -r;W -l, 2 -^o'v^tf-^y =■ > 

/OTBDPS 




1) (1R, 3S, 4S) - 3-T^F-4- (N-tert-^^i/W 
^1/75/) -1- (t e r t-7^7x-J^>'jm^7 : JW D 
^\W> (2. 5 9g) (5 0ml) fcfcSWBU 10%/\°^^A 

mm (2oomg) &jnA, tk^^T2 ommmfthTc tm&XMvit® 

— ;i/ :^DD^^>=1 : 20^1 : 10) CTftll, (IS, 2 S, 
4R) -N 1 - (tert-7>^7M») -4- (tert-7'^y 
7i^'>'JW'>^^W - 1, 2-^D^f>^7$> (1. 66 

g) £^&TOt;£LT#fc„ 

2) ##^!|4 8 <hlt!il(D77?*T> (IS, 2 S, 4R) — N 1 — (ter t-7* 
h^r^;V#n;l/) -4- ( t e r t -7*W7x-Jk>UM+'>^fJV) 
-1, 2-v^n^\^it>> 5 T^>^j;^5 -^Wl/-4, 5, 6, 7-~rh^ 
hHD^yu [5, 4-c] &J5?>-2-%)l'tf>Wi ijm^SiH 

1 H-NMR(CDC1 3 ) 5:1. 05 (9H, s ) , 1. 29 (9H, 
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s) , 1. 56-1. 58 (3H, m) , 1. 80-1. 8 4 (2H, m) , 
2 . 00-2. 05 ( 2 H, m) , 2. 49 ( 3 H, s ) , 2. 80-2. 81 

(2H, m) , 2. 9 0 - 3. 0 0 (2H, m) , 3. 48 (1H, br. 
s) , 3. 5 8- 3. 6 9 (4H, m) , 3. 84 ( 1 H, br. s) , 7. 3 
5-7. 44 (6H, m) , 7. 63-7. 65 (4H, m) . 
MS (FAB) m/z : 6 6 3 (M + H) + . 

[#%#!I2 2 0] (IS, 2S, 4R) -N 1 - (t e r t-^mAMr 
;W -4-hFn^f;k-N 2 - [ (5-^^-4, 5, 6, 7-^-h^ 
tHW^o [5, 4-c] f;W -l, 2—> 

/OH 




(IS, 2S, 4R) -N 1 - (tert-7>^>*JtoW -4- 
(t e r t -^W7x^Jk>'Jjl/t+y^fJW — N 2 — [ (5-pWW- 
4, 5, 6, 7-rh7tHD^7yn [5, 4-c] tfU> ? >-2 — f;W # 
-l, 2 -^n^U->i?75 > (l. 2 5 g) &f h7tHD7 
^> (3 0mL) iCi#fl¥U fh7^7> ; E^7niJH (1^E;HM> 
2. 5mL) Sid*., SffiT3 B5>1iI#bfco M^MffiT^*L, ^DD^ 

U*&>=\ : 2 0 — 1 : 10) &CT*j|$*U WJBflS-frfcl (5 4 0mg) £$df 

67 ; e;i/7 7XtLT#feo 

1 H — NMR (CDC 1 3 ) 5:1. 31 (9H, s), 1. 37-2. 37 
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(7H, m) , 2. 50 (3H, s), 2. 76-2. 82 (2H, m) , 2. 
89-2. 98 (2H, m) , 3. 56-3. 75 (5H, m) , 3. 9 1- 
3. 9 4 (1H, m) , 4. 80-4. 82 (1H, m) . 
MS (FAB) m/z : 4 2 5 (M + H) + . 

[##M2 2 1] (1R*, 2R*, 4S*) — N 2 — (tert-^^>M 




(1R*, 2R*, 4S*) -N 2 - (tert-7>^>AM-JW -N 1 - 

[ (5-^nD-f>H-^-2--fjW -4-ih^^M-;v 

- 1, 2-^DA^t>^75> (7 3 5mg) ^DD^^> (1 0 
m 1 ) fcJSflPU - 7 8°C^T7jc^b-f Vr/^KT;^— #A l}&fe'\tt>& 
m (5ml) <&AP^L 3H#W8fc#^ 0tT30^»l/fco -78°C^T^fP 

1 9 : 1) TfltSU «g4fr&«l (4 8 0mg) %m&mfo£ C-Tt# 

1 H — NMR (CDC 1 3 ) (5:1. 2 0 - 2. 3 0 (7H, m) , 3. 6 0- 
3. 8 6 (4H, m) , 4. 6 4 ( 1 H, b r .. s) , 6. 8 7 ( 1 H, s) , 
7. 20-7. 48 (3H, m) , 9. 15 (1H, br. s). 
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MS (ESI) m/z : 4 2 2 (M + H) + . 
[#.#M2 2 2] (1R, 2R, 4S) -N 2 - (tert-7>^/Mfc 



BocHN 




mmm2 2 1 ^mm<D^mzJ:D, (1R, 2R, 4S) -N 2 - (tert 

MS (ESI) m/z : 42 2 (M + H) + . 
[#*W2 2 3] (1R*. 2S*, 4R*) -N 2 - (ter t-7>^>M 

-N 1 - [ (5-^nn-f >H~;w-2--r;v) -4- 




(1R*, 2S*, 4R*) -N 2 - (tert-T'h^MxjW — N 1 — 

[ (5-^nn-r >h— ;i/-2 — r;w -4-xb^M-jp 

-1, 2-^n / \4 1 f>y7$> (2 0 0mg) ©fh7tFD77>it 
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(10ml) \Z1. 14S^?;i/U^A®l (2. 2 7ml) £- 7 8 0 Cfc 

>^-<j7A7K«^p^, ^nn*MtMi, mmm%mn^7^m$v 

^7A^DTh^77^ (A^>:ilX5 : JV=l : 3) TfjfSIU 1g 
jH-ft^tl (1 1 5mg) §i«tbT#fc. 

X H — NMR (DMSO-d 6 ) 5:1. 04 (6H, s) , 1. 33 (9H, 
s), 0. 97-2. 05 (7H,m), 3. 80-4. 02 (2H, m) , 
6. 43 (1H, m) , 7. 01 (1H, br. s), 7. 16 (1H, br 
d, J = 8. 8Hz) , 7. 41 (1H, d, J = 8. 8Hz) , 7. 68 (1 
H, s), 8. 03-8. 1 4 (2H, m) . 
MS (ESI) m/z : 4 5 0 (M + H) + . 
[###!!2 2 4] (1R*, 2S*, 4R*) -N 1 - [ (5-^DD^>F-JV 

-2 — r;i/) -4- (i-tFn^>-i-^?jn^i/) - 1, 

2 -v^n^+f->> ? T^> *&Bfe*i[ 




(1R*, 2S*, 4R*) — N 2 — (tert-^h^W-JW — N 1 — 

[ (5-^dd^>f-j1/-2-^;1/) -4- d-hHa^>- 



j!4« (5ml) fc4ffiMmMz?tt'V-> (10ml) &m&\ZXto%-, 12m 

mm.wvrco ffifcrmm&m&v. mm\\&m doomg) siM^tt 
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*H — NMR (DMSO-d 6 ) 6:1. 07 ( 3 H, s) , 1. 08 ( 3 H, 
s), 1. 10-2. 08 (7H, s), 3. 60-4. 06 (2H, m) , 
7. 19 (1H, dd, J = 8. 8 and 1. 6Hz) , 7. 27 ( 1 H, 
br. s) , 7. 44 (1H, d, J = 8. 8Hz) , 7. 72 ( 1 H, br. 
s) , 7. 92 (1H, br. s) , 8. 43 ( 1 H, d, J = 6. 8Hz) . 
MS (ES I) m/z : 3 5 0 (M + H) + . 
[##$12 2 5] (1R*, 2S*, 4S*) -1, 2-3Ltf*Fis- 4- * h^zs 




1) (1R*. 3R*, 4R*) - 4-3- F- 6 -^iMf^^P [3. 2. 
1] 7 -:*-> (2. 8 g) §fh7tHD77> (27ml) 33«ktf 
tK (3ml) O^Mfc^fb, mmm (0. lml) Sim*., 

ffiVfra mU&M&Tm&V. (1R*, 3R*, 4R*) -3-tFP^>~4 

-a— K>/^n'vH*->- 1 ~*;^>ife (3. 23g) ^tfei^iUTf 

2) ±ta©MjfcT#enfe£/&% (3. 22 g) sfh7tFD77> (50 

ml) fc»#U ^T^^>-> ? ^^;l/X;W^xf Ffg#: (2Mfh7tFn7 
9>mm, 4 7ml) Sim*., SSiCT12^»Lfco MffiTM^^fe 
U i$^V7°n/\V-;l/ (10ml) fc»#U ^fcxi^Mbth 
U ^ AtK^ (12ml) 1 2 KpWHW^bfc. 5 1 
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yj— (Sll? Jl- : ^t>= 1 : 2) TMb, (1R*, 2S*, 4S*) 
-1, 2 -I^-/'- 4 - 1 Hn^ v'^^^DAW (1. 2 5g) 

3) ±|H2) ©RjST#E>n&&J*46 (4. 63g) Sfh7kHD77> 
(50ml) -7 8 t CKlTlfX (b U ^^Vv'UJW 75F#U#A 

(0. BMfehJV&mm, 8 0ml) Sin*., fflfcTlO^l^bf, 3 
(2. 9 3ml) ^jra^fco O'C^Tfm^lBtra^U ftfPlfrft 

i : 4) x*mmv, mm<k&m (3. 7g) §i^«itiT#fc. 

1 H — NMR (CDC 1 3 ) 5:0. 89-1. 63 ( 5 H, m) , 1. 8 0- 
2. 05 (2H, m) , 1. 8 9 -3. 0 6 (4H, m) , 3. 16 (3H, 
s) . 

[##$12 2 6] (1R*. 2R*, 4S*) - 2 -7^F- 4 h^^^^JV 
- 1 - y^7D^/- )V 



mmn 5 5 tnm(D^m-r\ cir*. 2 s*, 4 s*) -i, 2-x^-> 

1 H — NMR (CDC 1 3 ) 5 : 1. 4 5- 1. 7 0 (5H, m) , 1. 77- 




OMe 



OH 
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1. 95 (2H, m) , 1. 98-2. 08 ( 1 H, m) , 3. 30 ( 2 H, 
d, J = 6. 8Hz) , 3. 35 (3H, s) , 3. 4 5 - 3. 6 5 (2H, 
m) . 

[##$12 2 7] (1R*, 2R*, 4S*) -2- ( t e r t -7>^»!jM 

njl/7$;) -4-* h^rzy^^jp- l -z/zn^-y-y-ji 



OH 

5 6 hmm(D^m^. (lR*, 2R*, 4S*) - 2 -X^F-4- 

1 H — NMR (CDC 1 3 ) (5:1. 35-2. 01 (16 H, m) , 3. 05 
(1H, br. s) , 3. 32 (2H, d, J = 7. 1Hz) , 3. 34 (3 

H, s), 3. 44-3. 62 (2H, m) , 4. 59 (1H, br. s). 
[#Wf| 2 2 8] (1R*, 2S*, 4R*) - 1 -7S*K - 2 - (tert-7' 



##$11 5 7 <h|fI#©^T, (1R*, 2R*, 4S*)-2-(tert- 

yb^>^;v^;PT^y) -4-* b^^)V- 1 -^p^uv — 

1 H — NMR (CDC 1 ,) (5:1. 3 1-1. 93 (16 H, m), 3. 27 
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(2H, d, J=6. 4Hz) , 3. 32 (3H, s) , 3. 57-3. 70 
(1H, m), 3. 67 (1H, br. s) , 3. 95 ( 1 H, br. s). 
[#ti2 2 9] (1R*. 2S*, 4R*) -N 2 - (t e r t-^h^jP 



mmm 4 7 tmm<D^mT\ (ir*, 2 s*, 4r*> - 1 -t^f - 2 - 

(ter t-yh^M-;k75/) -4- (* h^^;i/) v-^D^ 
[###12 3 0] (1R*, 2S*, 4R*) — N 2 — (tert-^b^M 

— n 1 — [ (5-#nn-r>F-Jl/-2 — r;K> #;Pfc;K] -4-* 



5 9 t^Ufc^SrC, (1R*, 2S*, 4R*) -N 2 - (tert 

-^>^v*;i^fc;i/) -4-* h^->^^;i/- l, 2-^d^>$?75 

*H — NMR (CDC 1 3 ) 6:1. 12-2. 31 (16H, m) , 3. 14 
-3. 30 (2H, m) , 3. 34 (3H, s) , 3. 92 (1H, br. 



-4-^h^^^-i, 2-> 




OMe 



NH 2 




OMe 
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s), 4. 13 (1H, br. s), 4. 88 ( 1 H, br. s), 6. 82 
(1H, s) , 7. 21 (1H, br. d, J=8. 8Hz) , 7. 33 (1 

H, d, J = 8. 8Hz) , 7. 60 ( 1 H, s) , 8. 09 ( 1 H, br. 

s), 9. 42 (1H, br. s). 

MS (ESI) m/z : 4 3 6 (M + H) + . 
[###112 3 1] (1R*, 2S*, 4R*, 5S*) — N 1 , N 2 -fc?* (^>>? 

;v^^r>'*;i/3i?n;w -4, 2 -y&u^-y-yztTs. 

>&£.Z$ (1R*. 2S*, 4S*, 5R*) — N 1 , N 2 -t'X (^>^;i/^v- 
-4, 5-yhFn^y-l, 2-y^n^>^7^>©^ 

#1 



PhCH 2 00CHIT 

NHC00CH z Ph 

4, 5-cis 

&%M1 8 3 tmU<D^&-e. cis-N 1 , N 2 -tfX (sO&JVttz/X 
[##092 3 2] (1R*. 2S*, 4R*, 5 S *) -N 1 , N 2 -t:X (^>i? 

-4, 5— f v^°otf u^sWrv'- 1, 2-->^n^\ 

^>y7 5>*i;^ (1R*, 2 S *, 4S*, 5R*) -N 1 , N 2 -lf^ 
>V)V^%yiJ)V^)V) -A, 5-4 > V> f ntfU^>^^S>- 1, 2->"# 
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4, 5-ci s 



(1R*, 2S*, 4R*, 5S*) -N 1 , N 2 -t:X (1>S?)Vtt$s%)V& 

(1R*, 2S*, 4S*, 5R*) -N 1 , N 2 -tfX (^>^;i/^5>#;i^- 
-4, 5-^tFn4y-l, 2 U^\4 1 1t>> 5 T$ >©I^i 
(1. Og) &fh7kFP77> (2 0ml) 2, 2-^^h^v 

(4 4 3ml) , tfU^~^A p - h;i/x>x;i/^^— h (61 
mg) ^P^., tfiT2^jJl^lfc„ 2, 2-^h^y7°DA°> (2ml) 

^>=1 : 2-*l : 1) -C*»KU ©Sfc^ (1. 1 0 g) &m&T*)Vy 

1 H — NMR (CD C 1 3 ) (5:1. 50 (3H, s) , 1. 54-1. 64 
( 2 H, m) , 1. 66 (3H, s ) , 2. 16-2. 19 ( 1 H, m) , 2. 
39 (1H, br. d, J = 14. 2Hz), 3. 4 7 - 3. 4 9 (1 H, 
m), 3. 80-3. 82 ( 1 H, m) , 4. 16-4. 19 ( 1 H, m) , 
4. 25 (1H, s) , 4. 95 ( 1 H, d, J = 8. 1Hz) , 5. 03 (2 
H, d, J = 12. 0Hz) , 5. 08 (2H, d, J = 12. 0Hz) , 5. 
21 (1H, d, J = 8. 1Hz) , 7. 31 (10H, s). 
[##$12 3 3] (1R*, 2S*, 4R*, 5 S *) — N 1 — [ (5-^nD^> 
K-;l/-2— i)V) ti)Vi$~)V\ -4, 5— (Vyu^V^yZtttzs- 1, 2 
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5>^«k« (1R*. 2S*, 4S*, 5R*) -N 1 - 
[ >F-;l—2 — OV) tDV^~)V] -4, 5 — fV7°nt:U^ 




mmmi 9 7 tmmommz^v, qr*, 2 s*, 4r*, ss*) -n 1 , 

n 2 -^ (^>^;v^v-^j;^-;v) -4, 5 — - f v:/ntf U^>v^^> 

-1, 2-v^D^\^1t->^T^>^J:^ (1 R*, 2S*, 4 S *, 5R*) - 

n 1 , N 2 -tfx (^>> ? ;i/^^^;i/^n;i/) -4, 5 — r y^ntfUx^^ 

1 H — NMR (DMSO-d 6 ) (5:1. 44 ( 3 H, s) , 1. 47 (3H, 
s), 1. 59-1. 72 (2 H, m) , 1. 93-1. 96 (1H, m) , 
2. 23-2. 26 (2H, m) , 2. 66-2. 69 ( 1 H, m) , 2. 93 
-2. 95 (1H, m) , 3. 60-3. 62 (1H, m) , 4. 15-4. 1 
6 ( 1 H, m) , 4. 22 ( 1 H, s ) , 7. 15 ( 1 H, s ) , 7. 17 (1 
H, dd, J = 8. 5, 2. 0Hz) , 7. 43 (1H, d, J = 8. 5H 
z) , 7. 70 ( 1 H, s), 8. 27 ( 1 H, s ) , 11. 76 ( 1 H, 
s) . 

[##$12 3 4] (1R*. 2S*, 4R*. 5 S *) -4, 5 -i?*h3?5s5s& 
n^-th>-l, 2-^;i/^>m y^^XXfJl/t (1R*, 2S*, 
4S*, 5R*) -4, 5->>* h^->->^P^it>- 1, 2-S?#;M*>& 
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OMe 

NleOOC^ 

COOMe 
4, 5-c i s 

7;W>iiIT, (1R*. 2S*, 4R*. 5S*) -4, 5-^tKo+ 
WnA^>-l, 2-y*M>ti (1R*. 2S*, 4S*, 5 R*) 
-4, B-^tHo + Wn^v-i, 2 -z?%)Vtf>M(Dm&to 
(3. 74g) Orb7bFD77> (2 5ml) «F*fcK:3W&'rN B^t^JV 
(2. o 0ml) :fe«ktf#3Sfc:J- h U #A (60%itt, l. 2 9 g) £JilS« 

•?h^77^f- : gmx^;U = 2 : 1) Tifit St UtW^i 

(2. 64g) §ifii^iiit#fc„ 

'H-NMR (CDC 1 3 ) (5:1. 35-1. 45 (1 H, m) , 1. 80- 
1. 90 (1H, m) , 2. 10-2. 16 ( 1 H, m) , 2. 34-2. 40 

(1H, m) , 2. 6 5-2. 75 ( 1 H, m) , 2. 93-3. 01 (1H, 
m) , 3. 20-3. 26 (1H, m) , 3. 35-3. 45 (7H, s), 
3. 6 9 (6H, s) . 
MS (ESI) m/z : 2 6 1 (M + H) + . 

[##092 3 5] (1R*. 2S* ( 4R*, 5 S *) -4, 5 -5?* b^UZ 
n^\^+f->- 1, 2-^M+^tF7^Fi (1R*, 2S*, 4S*, 
5R*) -4, 5-*?*b*z/$'&U'\tt>-l, 2-yM#+yytK7 
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OMe 



H 2 NHN0C* 




C0NHNH 2 
4, 5-c i s 



(1R*, 2S*, 4R*, 5S*) -4, 5 - z?* h^-> W\^>- 
1, 2-^Z))]/7$>M ^^XXfft (1R*, 2S*, 4S*. 5R*) 
-4, 5->^ h^>->^D^*>- 1, 2-V%)Vtf>Wl ^^?^f 
)V(Dm-&m (2. 6 4g) ©x^y-;p« (10ml) fcfc Y^z?> 1 Tltfrlt/ 
(1. 9 7ml) £$fTU H^MM^bfeo SM^^SPbfc©^ SJtS« 

£$s&tu mt£\z.i?^)vx.-<T)vm\\%-xmikh, wmtt&m a. 0 7g) 

1 H — NMR (DMSO-d 6 ) 5:1. 25-1. 35 (1H, m) , 1. 5 
5-1. 70 (2H, m) , 1. 91-2. 00 ( 1 H, m) , 2. 40-2. 
50 (1H, m) , 2. 55-2. 70 ( 1 H, m) , 3. 12-3. 20 (1 

H, m) , 3. 20-3. 40 (6H, m) . 3. 6 4 (1H, br. s), 
4. 06 (4H, br. s) , 8. 85 ( 1 H, br. s) , 8. 97 ( 1 H, 
b r . s ) . 

MS (FAB) m/z : 2 6 1 (M + H) + . 
[###12 3 6] (1R*. 2S*, 4R*, 5 S *) -4, b-*J*Y*t-z/- 

I, 2-$/^nA^>^75> ttl £ QR*, 2S*, 4S*. 
5R*) -4, 5-^^h^v—l, 2-->^P^1t>^T^> %tt%®tS 
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OMe 




NH 2 
4, 5-c is 



(1R*, 2S*, 4R*, 5S*) -4, 5 h*r5/5s& D^\^lJ->- 
1, 2-y*M^>ytF7yHt (1R*, 2S*, 4S*, 5R*) -4, 
5 h^^^n^*y->- 1, 2 -^#;M^>-^t: F ^ F (DMiaQfa 
(1. 0 7g) ^>Jc (3. 7g) , jfttttt (1. 9ml) c&cktf^x^X— 
;i/ (4. 1ml) &m&lM%TMfoTffl£Vfe.tft>* Wfflttf'bVVJ* (7 0 9 
mg) (1. 6ml) ^lO^iTlt *?TF^5#Wii#U 

(10ml) S5RX.T> a^<^X^;PX~^CD^$MflET^^b, h 
;VX>jg?fc£ 1 2 0 °CT 1 B#K»bfe 0 6 0 °C^Mbfc^m ( 3 

ml) fcfi&TU 6 0°CTlB#r^t#bfco SSftSTfJ^IbfcCD-fe, -KJ««S* 

3SfcU mMik&m (7 4 5mg) 

1 H — NMR (DMSO-d 6 ) 6 : 1. 5 0 - 1. 6 0 ( 1 H, m) , 1. 7 
5-1. 87 (1H, m) , 2. 05-2. 15 (1H, m) , 2. 31-2. 
40 (1H, m) , 3. 20-3. 40 (9H, m) , 3. 75 ( 1 H, br. 
s), 8. 67 (6H, br. s). 
MS (FAB) m/z : 1 7 5 (M + H) + . 
[##$J2 3 7] (1R*, 2S*, 4R*) -N 2 - (tert-7> + yM 

fc;v) -n 1 - [ >F— ;v-2— f;W #;wtfx;W -4-b 
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BocHN 




#5t$I 2 2 1 tmUommz^tO , (1R*, 2S*, 4R*) — N 2 — 
(ter t-7>^>M») -n 1 - [ ( 5 — ^ dd-Y > H — )V— 2 — -f 

1 H — NMR (CDC 1 3 ) 5:0. 78-2. 30 (1 6 H, m) , 3. 41 
-3. 5 9 (3H, m) , 3. 8 6- 3. 9 5 ( 1 H, m) , 4. 12-4. 2 
0 (1H, m) , 4. 82-4. 91 ( 1 H, m) , 6. 81 (1H, s ) , 
7. 17-7. 40 (2H, m) , 7. 60 (1H, s), 8. 03 ( 1 H, b 
r . s) , 9. 18 (1H, b r. s) . 
MS (ESI) m/z : 4 2 2 (M + H) + . 
[#%$I2 3 8] (1R*. 2S*. 4R*) - 4 - 7 ^ H * - N 2 - 
(tert-7h^/M») — N 1 — [ (5-^nn^>Ml/-2-f 

-l, 2-^n^>^7$> 



BocHN 




###11 1 2 7 tmU(D^&l?, (1R*, 2S*, 4R*) -N 2 - (tert 
-^h^y^M^JW — N 1 — [ (5-^dd^>F-;H2-^) 
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[#*«2 3 9] (1R*. 2S*) -N, N-tfX (tert-^h^>M 
aff-;W -4- [ (i-xh^y*M-j|/) ^n^n/i>- l —OKI 



1 - 75 / ^^nyD/^^M^xfiH^f^ M (1. 6 3 g) 
l^nn^> (60ml) izMBV, ( 1 R *, 2 s *) — N, N-tfx 
(t e r t -^>^v^;i/fc;V) -4-^V-l, 2-^CK\3rU->$>7 
(3. Og) , Tk^hUT-feh^r^^^hU^A (2. 5 1 g) ^in 

^D7h^77^- (^^> : MX5^== 3 : 1-1 : 1) Ttit, ffi 
«{b^»03£#»ttfleA (1. 4 3 g) ^.fc^JfcffattffB (2. 1 7 g) £3$ 

&&m&&A : 

1 H — NMR (CDC 1 3 ) 5:0. 90-1. 00 (1H, m) , 1. 0 5- 
1. 15 (1H, m), 1. 20-1. 85 (2 9H, m) , 2. 00-2. 1 
0 (1H, m) , 3. 20-3. 35 (2H, m) , 3. 65-3. 75 (1 
H, m) , 4. 11 (2H, q, J = 7 . 1Hz), 4. 75-4. 95 (2 
H, m) . 

MS (FAB) m/z : 44 2 (M + H) + . 




COOEt 



NHBoc 
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X H — NMR (CDC 1 3 ) <5:0. 90-1. 70 (2 9H, m) , 1. 85 
-1. 95 (1H, m) , 1. 95-2. 10 (1H, m) , 2. 20-2. 3 
0 (1H, m), 2. 85-2. 95 ( 1 H, m) , 3. 20-3. 45 (2 
H, m) , 4. 13 (2H, q, J = 7. 1Hz) , 4. 8 0-4. 9 5 (2 

H, m) . 

MS (FAB) m/z : 44 2 (M + H) + . 

[###J2 4 0] (1R*. 2S*) — N 2 — [ (5-^nn-r>F~;v- 2 — T 
;W -4- [ ^n^n/i>-i--f 

;H 757-1, 2-^nA*t>e?75> (£#l$tt#:A) t (1R*, 

2S*) -N 1 - [ (5 -^dp-t >H-;i/- 2 — r;W #;i/7fc;i/] -4- 

[ y^D7'DA°>-l — f;W 75/-1, 2--> 

(1R*, 2S*) — N, N-tfX (tert-^h^y*Jl/») -4- 

[ d-ih^v'TjM^v) ^d7"da>-i-^;h r^y-i, 2-S> 

^UA^>y75> (5i#^'[4{*A) (1. 3 4g) ^UO^> (2 0 
ml) »»U mamm^y-^ (2 0ml) ^^T90^I#L&„ 
Jtift^Mffi^bX, (1R*, 2S*) -4- [ 

^□^PA>-1-^] 75/-1, 2 -5/^DA^>i?75> &Bfc& 
(3^^tt#A) (1. 0 7g) §i»iLT#fc. 

±fB©£j&%£###| 1 2 5 fcHlSto^-CffiSU 

fee 

! H-NMR (CDC 1 3+CD3OD) 5:0. 95-1. 05 (2H, m) , 

I. 20-1. 35 (6H, m) , 1. 45 ( 1 H, m) , 1. 50-1. 90 

239 



WO 01/74774 



PCT/JPOl/02945 



(4H, m) , 2. 0 0-2. 10 ( 1 H, m) , 3. 0 5 ( 1 H, m) , 3. 
30 (1H, m) , 3. 7 6 ( 1 H, m) , 4. 13 (2H, q, J = 7. 1H 
z) , 6. 98 (1H, d. J=2. 2Hz) , 7. 21 ( 1 H, d d, J = 
8. 8, 2. 2Hz) , 7. 35 ( 1 H, d, J = 8. 8Hz) , 7. 60 (1 

H, d, J = 1. 5Hz) . 

MS (FAB) m/z : 4 1 9 (M + H) + . 

X H — NMR (CDC 1 3+CD3OD) 6:0. 99 ( 1 H, m) , 1. 2 0- 

I. 35 (6H, m) , 1. 35-1. 90 (6H, m) , 2. 15-2. 25 
(1H, m) , 2. 6 1 (1H, m) , 3. 3 6 ( 1 H, m) , 4. 0 5-4. 

20 (3H, m) , 6. 88 ( 1 H, s) , 7. 22 (1H, dd, J = 8. 
8, 2. 0Hz) , 7. 35 ( 1 H, d, J = 8. 8Hz) , 7. 60 (1H, 
d, 3 = 2. 0Hz) . 
MS (FAB) m/z : 4 1 9 (M + H) + . 
[##092 4 1] 4- (tert-^h^JI/»75/) -l-^P'x 



NHBoc 




3-^D'^iz>- 1-#;M?>HI (2 5. 3g) Stert-^;- ;i/ 
(2 5 0ml) fcig&U hUX^T^> (28ml) , y7i^7*X7 
* U ;i/T^ H (43. 0ml) &U(\XT^mzrC 1 B#|HJ, $ £> 9 0 X:\ZX 2 0 

>:Itmx^;i/=2 0 : 1) TH«F«LT*«Yt:^» (2 4. 9 g) &&6£fj£ 
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1 H — NMR (CDC 1 3 ) 6:1. 45 (9H, s ) , 1. 45-1. 60 
(1H, m) , 1. 80-1. 90 (2H, m) , 2. 05-2. 20 (2H, 

m), 2. 35-2. 45 (1H, m) , 3. 78 (1H, br) , 4. 56 
(1H, br), 5. 55-5. 65 ( 1 H, m) , 5. 65-5. 75 (1 

H, m) . 

[#^2 4 2] (1R*, 2S*) -4- (tert-^h^/M»7 



NHBoc 




OH 



8 3 tmm<Djj&^\ 4- (tert-^h^M^y^/) 

1 H — NMR (CDC 1 3 ) 6:1. 15-1. 30 (1/2H, m) , 1. 3 
5-2. 00 (15 H, m) , 2. 15-2. 30 (3/2H, m) , 2. 40 
-2. 60 (1H, m) , 3. 64 ( 1 H, br), 3. 75-3. 90 (3/ 
2H, m) , 4. 00 (1/2 H, br) . 
MS (FAB) m/z : 2 3 2 (M + H) + . 
[##$12 4 3] (1R*, 2S*) -4- (ter t-^^>*M^7 



NHBoc 




###!|1 2 7 tlWIfSO^T. (1R*, 2S*) -4- (tert-7>^ 

241 



WO 01/74774 



PCT/JPOl/02945 



3t#:M##A : 

1 H — NMR (CDC 1 s ) 5:1. 45 (9H, s), 1. 40-1. 55 
(1H, m) , 1. 55-1. 80 (3H, m), 1. 95-2. 15 (2H, 
m) , 3. 53 (1H, m) , 3. 59 (1H, br) , 3. 80 ( 1 H, 
m) , 4. 7 0 (1H, b r ) . 
3£{«'I4I*B : 

1 H — NM R (CDC1 3 ) 6:1. 27 ( 1 H, m) , 1. 44 (9H, 
s) , 1. 4 0 - 1. 5 5 (1 H, m) , 1. 8 0- 2. 0 0 (2H, m) , 
2. 00-2. 15 ( 1 H, m) , 2. 21 ( 1 H, m) , 3. 48 ( 1 H, 
m) , 3. 77 (1H, br) , 3. 89 (1H, br) , 4. 34 (1H, b 
r) . 

[##$12 4 4] 4- (4-t?u^;i/) &m«ft muM. 



4-^D^rtf Sit (11. 7g) i4-M^^7x-Mn> 

i do. o g) £b;kr> (250mi) (250mi) om&mmzm 

fl?U (h'J7x^MX7^» (0) (5. Og) i 

«C^j^-hU^A (2 5. 4g) ^J»Hn^T, 12 0ttl9f|FIMIi 

#£3IRU HIM'fb^J (8. 3 7 g) bTt#fc 0 

X H — NMR (DMSO-d 6 ) 6:8. 11 (2H, d, J = 8. 8Hz) , 

8. 14 (2H, dJ = 8. 8Hz) , 8. 35 (2H, d, J = 6. 6H 

z) , 8. 9 7 (2H, d, J = 6. 6Hz) . 

MS (FAB) m/z : 2 0 0 (M + H) + . 
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245] 4- ( 4 - tf U *?)V) * f;H^T^ 

V3 — <f~^>— COOMe 

4- U-tfUSMW SfcJfiSH (12. 4g) It^ZS-fr (2 0 0 

ml) fc»#U MTKf (5ml) £SPAT 3 R# W^M^bfeo 

^.TiltlL, W^tl (9. 8 6g) 

1 HNMR (CDC 1 3 ) 6:3. 96 (3H, s) , 7. 54 (2H, d, J 
= 5. 9Hz) , 7. 71 (2H, dJ = 8. 3Hz) , 8. 16 (2H, d, 
J = 8. 3Hz) , 8. 71 (2H, d, J = 5. 9Hz) . 
[##^!|2 4 6] 4- (4-^h^^*;i/ai?n;|/>'xn;W t!U> ? > N-^ 

°~~ n C3 — ^r^~ co ° Me 

4- (4-tfUs?;W ^f^xxfJl' (l. 4 9g) s^nn^ 

^> (3 0ml) fc»#U 7 0%m-^nDl^|fi (3. 4 6 g) , 

feo »J*£«JETg*U HjH^tl (1. 3 3g) &&&mft£VXWto 
1 H — NMR (DMSO) <5 : 3 . 8 8 (3H, s) , 7. 8 6 (2H, d, J 
= 7. 2Hz) , 7. 94 (2H, d, J = 8. 3Hz) , 8. 05 (2H, 
d, J = 8. 3Hz) , 8. 30 (2H, d, J = 7. 2Hz) . 
MS (FAB) m/z : 2 3 0 (M + H) + . 
[##$12 4 7] 4- (4-*J^y7x^W t£US?> N-^->F 



243 



WO 01/74774 



PCT/JPOl/02945 




COOH 



\=/ 

4- (4-j* h3ristlM-)Vyx.~)l) tfU^> N-rt^b* (8 0 2 

m g) ^j^-^y (20ml) i mi&m.i\rt- h u o &7kmm ( 5 

mi) mux, immmmvrz(D^, mwv2mmmwhr^ 0 lmmmm^mm 

(5ml) ^iJOxT^frfU £iE>\Z7k (5ml) mQZ-X, &.Vftfcm&%& 
U Wmik&m (6 2 7mg) SefiBftibTifc. 

1 H — NMR (DMSO) 6:7. 85 (2H, d, J = 7. 2Hz) , 7. 9 
1 (2H, d, J=8. 3Hz) , 8. 03 ( 2 H, d, J = 8. 3Hz) , 
8. 3 0 (2H, d, J = 7. 2Hz) . 

[##092 4 8] 2- (4-*M4 : >';i'7x^) fcfU>>> N-^v-F 



4- (2-tfUvW ^JE#mJ:D±SB##09«t^tbT'&^Lfc2- (4 
-Xh+'>*M-^7x=;W tfU^> N-^^F (2 6 0mg) £1, 
4-5^^+f-> (10ml) fcigffiU lS^TKKft^MJ 
(2. 0 0ml) £#[^L, 2B#r B 1»«^bfcc M^£«£ET»*&U fM^iZ 

lMfemm (6mo & an wwb^tcjKs^flstu, mm<k&m 

(2 0 2mg) Stlfi*SKH#:fcLT^. 

X HNMR (DMSO-d 6 ) 6:7. 41-7. 45(2 H, m), 7. 65 
-7. 69 (1H, m) , 7. 94 (2H, d, J = 8. 3Hz) , 8. 02 

(2H, d, J = 8. 3Hz) , 8. 3 4-8. 3 8 (1H, m) , 13. 09 

(IE s) . 
MS (FAB) m/z : 2 1 6 (M + H) + . 
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[###112 4 9] (1R, 2R, 4S) -N 2 - (t e r t - 7>+yMfc 



COOEt 



BocHN 




1 ) ##M 15 8 tmmcD^mz^ Y) , (IS, 3R, 4R) 3 
- (t e r t-7>^>*M^75/) D^v=Hf >- 1 -AM>iX 
fiVXXrM^ (1R, 2R, 4S) -N 2 - (t e r t-^Wv'Wx 

1 H — NMR (CDC 1 3 ) 0:1. 22-1. 72 ( 1 5 H, m) , 2. 15 
-2. 28 (2H, m) , 2. 41-2. 49 ( 1 H, m) , 2. 85 (1H, 
brs), 3. 62-3. 75 ( 1 H, m) , 3. 7 8 - 3. 92 ( 1 H, 
m) , 4. 12-4. 28 (2H, m) , 4. 5 6 -4. 6 3 (1H, m) , 
6. 88 (1H, brs), 7. 20 (1H, dd, J = 8..8and2. OH 
z) , 7. 33 (1H, d, J=8. 8Hz) , 7. 5 2 - 7. 5 7 ( 1 H, 
m), 7. 59 (1H, d, J = 2. 0Hz), 9. 24 (1H, s). 
MS (ESI) m/z : 4 6 4 (M + H) + . 
[###12 5 0] 6-^nn-2->7;^;'J> 




245 



WO 01/74774 PCT/JPOl/02945 



6-^nn^;U> (2. 5 0g) ^na^^> (2 5ml) \zmMV, 5fc 

^Tm-^DDltlfi (3. 71g) ^ilPAT^T? 1 NfraJK^bfeo ^ 

#u UTkwmjr h u m^mie^u i$^Dn^ 

> (4 0ml) fcjgfl?U ->TMbh'J^^;^>U;b (2. 0ml) > £fbN f 
N-^^Vkfr^A^-OMl. 50ml) ^iT9»»lL $6 
\Z->T>4kbV t^Jl^VJV (1. 0ml) , *SYtN, N-^^WI/^l/A^-f 
;V (0. 8 0ml) §JD^T1 6StfliPii» n D ^ >^bt 

io%^m^u^A7K« (4 0mi) ^nx.T3 ofrmm&htc, mmmttft 

>§Sa^> */fffibT^£MII£3I&U (1. 7 7g) 

» TffilbT, mmi^m (0. 80g) S»tfi|gii:LT#fc. 
1 H — NMR (DMSO-d 6 ) 6:7. 94 ( 1 H, dd, J=9. 0, 2. 
2Hz), 8. 09 (1H, d, J = 8. 5Hz) , 8. 15 (1H, d, J = 
9. 0Hz) , 8. 29 (1H, d, J = 2. 2Hz) , 8. 63 (1H, d, 
J=8. 5Hz) . 

MS (FAB) m/z : 1 8 9 (M + H) + . 
[###!|2 5 1] 6-^DD+/U>-2-*M>f 




6-;?nD-2-y7;^;'J> (1. 7 3g) %mWm (4 0ml) \zmU 

ih^m (i. 8 1 g) sifi0#tbt#fc. 

1 H — NMR (DMSO-d 6 ) <5 : 7 . 87 ( 1 H, dd, J = 9. 0, 2. 
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4Hz) , 8. 10-8. 2 0 (2H, m) , 8. 2 4 (1H, d, J = 2. 2 
Hz) , 8. 52 (1H, d, J = 8. 5Hz) . 
MS (FAB) m/z : 2 0 8 (M + H) + . 
[#%$|2 5 2] (IS, 2R, 4S) - N 1 -*<>*?)Vtt>'%}\'tf~)V- 

n 2 - (t e r t -^h^->*;i^aR-;W - 4 -X h^->*;i/#njv->^ 



(IS, 2R, 4S) -N 2 - (tert-^h^JV^JW -4-Xh 
^F->^;i/3K-;i/i/i7U^\4 : -it>^T^> (3. io g ) ^rh7kFn77> 

(50mi) k:»#u mmmym^- h u ^ atk» ( 5 0 m 1 > ^nxr^ 
Kfomizmt^yz?)^^*))^-)]/ (1. 71 mi ) ^MTtiTtfe 

SfiT3 0«Lfco KjSHtlCflXfJV (2 0 0 ml) <h7j< 

(200ml) ^ip^, ^^f^s^n^ofeo mmm&mxmmj-hvv&iz 
kv^mhtcKDi?, ii^ijiT^ifc. wmbfcia^^^^b, ra^ti 

(3. 2 4g) SifiifttlWc. 

1 H — NMR (CDC 1 3 ) 5:1. 24 (3H, t, J = 7. 1Hz) , 1. 
29-1. 44 (1H, m), 1. 51-1. 6 4 (1H, m) , 1. 72- 
2. 02 (4H, m), 2. 27-2. 40 ( 1 H, m) , 3. 60-3. 73 
(1H, m), 4. 00-4. 15 (3H, m), 4. 59 (1H, br. 
s), 5. 01-5. 13 ( 2 H, m) , 5. 26 (1H, br. s), 
7. 2 7 - 7. 3 8 (5H, m) . 

[##Fll2 5 3] (IS, 2R, 4S) - 4 -%)Vtf*F*s-N 1 -1>z?)Vtt 
v-#;i/fc;l/-N 2 - (tert-^b^>MfcjW -l, 2-^n^ 



COOEt 




HN 



C00CH 2 Ph 
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COOH 



C00CH 2 Ph 

(IS, 2R, 4S) -N 1 -^>> ? ;V^^;i/^n;V-N 2 - (tert- 

^> (6 2 0mg) ^fb7tFU77> (10ml) Icggb, 7.KM:U5P^ 
A 1 7K?n^ ( 9 3 m g ) <D?mm ( 5 . Oml) £#P ATSIT 1 6 B#f!9j*^ 
bfco M«^zKm<b;U^^l7Xfnt/ (2 2 1mg) &MJn U^ST 2 

(5 8 0mg) ^tMtMiLTtlfeo 
X H — NMR (CDC 1 3 ) 6:1. 22-2. 02 ( 6 H, m) , 1. 44 

(9H, s) , 2. 27-2. 45 (1H, br) , 3. 71-3. 76 (1 
H, br), 4. 09 (1H, br), 4. 66-4. 71 (1H, br), 
5. 10 (2H, s) , 5. 26 ( 1 H, br) , 6. 15 ( 1 H, br) , 
7. 3 5 (5H, s) 

MS (FAB) m/z : 3 9 3 (M + H) + . 

[##$12 5 4] (IS, 2R, 4S) -N 1 -^>>>V^^^77;^^;i/-N 
2 - (tert-^h^M-JV) -4- (N, ^--J ^^)Vts )Vn^ 
)V) -1, 2 -5/^n^\^1r>^r^> 
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(IS, 2R, 4 S) - 4 - *jI/^^y-N 1 - ^>^M*y*M^- 
N 2 - (tert-7>^>W^) -1, 2 - P^if>^T5 > 
(5 8 0mg ) S^nn^^> (50ml) fc*#U y^^75> % 
iS (2 4 0mg) , hUX^;V75> (0. 4 1ml), 3-(3-^^^;V 

T^y^ntf;!/) -i-xrF;v#;v#vM^ f iiS (4 2 0mg) , l-t 

HP 4- > y h U 7 V 1 TjCftl* ( 3 4 0 m g ) ^iraS-T^iTT? 1 R#503t# 
bfec MI:v^7 i Jl/75> (4 8 0mg) th'JlWV75> 

(0. 8 2ml) £&IU gSlfIl:i8^J^l/& 0 S«^7j<^a^ 

- : mk*3 L U> = 3 : 4 7^2 : 2 3) 

(6 2 0mg) ^iMt«S^LT#fc„ 

'H-NMR (CDC 1 8 ) (3:1. 26-1. 98 (6 H, m) , 1. 44 
(9H, s) , 2. 57-2. 63 (1H, m) , 2. 93 (3H, s), 3. 

02 (3H, s) , 3. 70 (1H, br. s) , 4. 14 (1H, br. 
s) , 4. 65 (1H, br. s) , 5. 10 (2H, s) , 5. 05-5. 1 

3 (1H, br), 7. 35 (5H, s) 
MS (FAB) m/z-42 0 (M + H) + . 

2 5 5 ] (IS, 2R, 4S) -N 2 - (t e r t -7*h + y*M- 
)V) -4- (N, H tDVrt^M -1, 2-y^DA+U->^75 
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> 



BocHN 




NH 2 



(IS, 2S, 4R) -N^^^M^^Jl/fcjV-N 2 - (t e r t 
~y*b*z/%)V^~) -4- (N, N-^^JVtUW^-i )V) -1, 2-=y$ 
Us\^y-JT^> (5 6 0mg) ^fh7kFn77> (10 0ml) \zMU 
U 10%/^^7« (2 2 Omg) ^P^K^^STl 7 Rf (W^Ufco 

mm&z^m. zm&wmhumfc'&® (3 7o mg ) ^Mwtbtfi 

1 H — NMR (CDC 1 3 ) 6:1. 21-1. 87 (6H, m) , 1. 45 
(9H, s) , 2. 6 4-2. 7 5 (1H, m) , 2. 92 (3H, s) , 
3. 02 (3H, s) , 3. 7 3- 3. 7 8 (2H, br. s) , 4. 93 (1 
H, b r . s ) 

MS (FAB) m/z : 2 8 6 (M + H) + . 
[###12 5 6] (IS, 2R, 4S) -N 2 - (tert-^^>Mfc 

)V) — n 1 — C (6-^pp^y u > - 2 — f *;>aj?n;w -4- (n, n 



BocHN 




0 
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&*mi 5 9 £H#CQ^T (1 S, 2R, 4S) -N 2 - (tert-7l 

*i/f})V#~)V) -4- (N, N-^^;k*7;i//^-f;K> -l, 2-^n^\ 

fee 

2 H-NMR (CDClj) 6:1. 4 1 ( 9 H, b r) , 1. 50-1. 70 
(1H, m) , 1. 75-1. 95 (2H, m) , 1. 95-2. 25 (3H, 
m), 2. 65-2. 80 (1H, m) , 2. 96 (3H, s) , 3. 07 (3 
H, s) , 4. 15-4. 30 (1H, m) , 4. 3 0-4. 4 0 (1H, 
m) , 4. 95 (1H, br) , 7. 66 ( 1 H, d, J = 8. 8Hz) , 7. 
84 (1H, s) , 8. 00 (1H, d, J = 8. 8Hz) , 8. 19 ( 1 H, 
d, J = 8. 6Hz) , 8. 30 ( 1 H, d, J = 8 . 6Hz) . 
MS (FAB) m/z : 4 7 5 (M + H) + . 
[##$12 5 7] (±) -N-^;l/3Ul/- (4-^nD7x-JW X^-> 



(±) - ,(4-^PD7x-J!/) T^~> ^fJUXfJl/ tamm 
(2. OOg) ^nn^^> (2 0ml) 3- (3-^^^T 

5 y 7*p tf ;w - l -x^;^;i/^v-r 5 F (l. 60g) , i-tF 



(1. 90ml) > €M (0. 30ml) &1m%JT 1 5 #IBJflfc#L;fe:. ££>fcif 
& (0. 3 0ml) ^JP^Tl 5^|BJflH^-rSj*f^&3lHttit)3gbfc«, v^D 

^>:^^7-;V=4 0 : 1) Tilb, ilf^tl (1. 2 1 g) £$t^« 





)Vl7km% (1. 2 3g) , N-^^MWe^y > 
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2 H — NMR (CDC 1 3 ) 5:3. 10 ( 1 H, dd, J = 13. 9, 5. 6 
Hz), 3. 18 (1H, dd, J = 13. 9, 5. 9Hz), 3. 75 (3 
H, s), 4. 95 (1H, m), 6. 07 (1H, b r) , 7. 05 (2H, 
d, J = 8. 3Hz) , 7. 27 (2H, d, J = 8. 3Hz) , 8. 18 (1 
H, s) . 

MS (FAB) m/z : 2 4 2 (M + H) + . 

[#%Fi]2 5 8] y^py u >- 3 -#;1/#>M ^fJVxxf^ 



(±) -N-^;i/^;v- (4-^nD7x^) T^^> ^fjuxfil' 
(1. 45g) ^dd^^> (40ml) WJMn'JF 
(0. 5 7ml) *fTLfc. S?£fcT30^»E MUl-lOtfcTl 

r^ftfltf* (1. ng) &jn^tTSiaicT4HlBiflH^bfe. l^mm^ira^., 

*&£Mee@*u (3 8mi) wmm (2m n & 

-rMgu nun^ti (o. 2 5 g ) ^m^mmtvxmrco 

1 H — NMR (CDC 1 3 ) 6:4. 07 (3H, s) , 7. 74 ( 1 H, d 
d, J = 8. 8, 2. OHz) , 7. 94 (1H, d, J = 8. 8Hz) , 8. 
06 (1H, d, J = 2. OHz), 8. 59 (1H, s), 9. 28 (1H, 
s) . 

[##092 5 9] 7-^DP-YV + /iJ>-3-M#>S 
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V*r/V>-3-%)Vtf>M ^^XXfJl/ (0. 2 3 g) § 

mmm aomi) \zmmhxi smmummmvrc. Ea&mvmm&m&iz-c 
rtf> #t£H#i£M^ mmit&rn (o. 2ig) $ifi@#<hLT# 

1 H — NMR (DMSO-d 6 ) 5:7. 96 (1H, m) , 8. 29 (1H, 
d, J = 8. 5Hz) , 8. 44 (1H, s) , 8. 72 ( 1 H, s) , 9. 4 
5 (1H, d, J = 6. 6Hz) . 
MS (FAB) m/z : 2 0 8 (M + H) + . 
[#5g-$l 2 6 0 ] (IS, 2R, 4S) -N 2 - (t e r t-7>^y*M- 

)V) -N 1 - [ (7-^nni'y^;u>-3-i'Jl/) - 4 - 

(n, N-^^^;i/*;w^-r -1, 2 -v-^n'v^^y^ > 




###!J1 5 9 i|W|#CD^T (1 S, 2R, 4S) -N 2 - (tert-7h^ 

-4- (n, N-^5^i/#;wi^E-r ;K> -1, 2-^n^ 
u->y75 >^j:tK7 ~^DD-r y^y u y- 2 -#;v^>^ &m 

1 H~ NMR (CDC 1 3 ) 6:1. 30-1. 65 (10 H, b r) , 1. 7 
5-1. 90 (2H, m) , 1. 90-2. 25 (3H, m) , 2. 65-2. 
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90 (1H, br) , 2. 96 (3H, s) , 3. 08 (3H, s) , 4. 20 
-4. 30 (1H, m) , 4. 30-4. 40 ( 1 H, m) , 4. 93 ( 1 H, 
br), 7. 68 (1H, m) , 7. 90 ( 1 H, br), 7. 99 (1H, 
s), 8. 35-8. 70 (2H, m) , 9. 01 (1H, br). 
MS (FAB) m/z : 4 7 5 (M + H) + . 

IMWmil (±) -c i s-N 1 - [ (s-^nn-r^F— ;v-2— f;]/) # 
Jl/^-;i/] — N 2 — [ (5-^Wl/-4, 5, 6, 7 - fh7hKn?7V'a 
[5, 4-c] tfU^>-2— f;W #;v^-;i/J -l, 2-^n^ , DA°>> 5 

75> mmm 




(±) - c i s-N- [ (5-^DD^>H-Jl/-2-^Jl/) #;PaJ?n;i/| 
-1, 2-y^n7°DA°>y75> (10 8mg) M^5-^-4, 5, 
6, 7-fh7t:KD^;n [5, 4-c] tf U 5?>- 2 -#;i/^>M 
^Alt (124mg) N-y^?Wi^75 F (3ml) izmMhTcB 

WiZl -t Fn^y^>y hUTy— ;H7K«f» (7 1mg) , ^cfcr^l- (3 
-^W5 7 7"DHJI/) -3-XWI/M^5H Hi (10 0 
mg) &mU.\Z.~CMX, 8BRg3£#L£o ^^^S/B^TS^SMffiTift 
*g&, 7K (50ml) ^«fc^fi5ftlK»**^hU^A7K»* (50ml) ^iP 

//DD^>:^3'/-jP=10 : 1) TfiffglLfco #5^7^77^ 

ik&m (7 2mg) l|fe@#tlT#L 
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! H-NMR (DMSO-d 6 ) 6:1. 15-1. 3 5 (2H, m) , 2 . 8 
8 (3H, s) , 2. 9 5 - 3. 2 5 (4H, m) , 3. 3 5 - 3. 7 5 (2 
H, m) , 4. 3 2-4. 4 5 ( 1 H, m) , 4. 68 ( 1 H, br, J = 1 
5. 4Hz) , 7. 08 (1H, s) , 7. 17 (1H, dd, J = 8. 6, 
2. 1Hz) , 7. 41 (1H, d, J = 8. 6Hz) , 7. 70 ( 1 H, 
s) , 8. 50 (1H, br, J = 11. OHz), 8. 56 ( 1 H, br. 
s ) , 11. 56 ( 1 H, br, J = 1 9. 3 H z ) , 11. 86 (1H, 
s) . 

MS (FAB) m/z : 4 3 0 (M + H) + . 

IMMM2] (±) -cis-N 1 - [ (5 -^nn-f> ;v-2— f;W # 
-N 2 - [ (5-^;V-4, 5, 6, 7-fh7kFnf7 ( /n 
[5, 4-c] tfUv^-2— f;W -l, 2-^n^>$?T 



(±) - c i s-n- [ ( 5 -^nn*r > 2 — r;v) 

;W ] -1, 2-y^D^^75> (117mg) £N, N-^;>Wl^;l/ 
A75 F (5ml) fc»**U 5-*^)l>-4, 5, 6, 7-fh7tHD?7 
yn [5, 4-c] tfU^>-2-^;V#>m U^Al (13 6mg) , 1 

- ( 3 -^ef^T^ y y°u tr;i/) -3-xfw;w^$i« iti 

(2 5 5mg) , 1 -kFa^y^>yh U 1 7kfP#) (9 0mg) 



CI 
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^un^^>=7 : 93) T*i©bfeo mhntz.i^m\zmm^)v^^ni 

X H — NMR (DMSO-d 6 ) 5 : 2. 0 0 - 2. 3 5 (4H, m) , 2 . 8 
8 (3H, m) , 3. 10 (2H, br. s) . 3. 20-3. 75 (3H, 
m) , 4. 20-4. 85 (3H, m) , 7. 09 (1H, s), 7. 16 (1 
H, d, J = 8. 8 Hz) , 7. 38 (1H, d, J = 8. 8Hz), 7. 71 
(1H, s) , 8. 63 (1H, d, J = 8. 3Hz) , 8. 85 (1H, d, 
J = 8. 6Hz), 1 0. 8 5 - 1 1. 2 0 ( 1 H, br), 11. 81 (1 
H, s) . 

MS (FAB) m/z : 444 (M + H) + . 

(±) - trans-N 1 - [ ( 5 - # D D-T > F~ )V- 2 — f 
)V) ii)V^)V] — N 2 — [ (5-PWV-4, 5, 6, 7-rh7bHa?7 

ya [5, 4-c] h°y>>>-2 — <;w 7^;i/fc;w -1, 2-$^n^>^ 



(±) - trans-N- [ (5 -^^;W-4, 5, 6, 7-fh7kFO 

f7V*a [5, 4-c] tfU^>-2— -f;W - 1, 2-~>^d^ 

>9>i?T^> mmm. (12 0mg) £N, N-^^M75H (5 
ml) 5-^DD-f>H-^-2-*M>i (8 0mg) , 1- 

(3-y^^75 7 7°Dt:» -3-X?M;^<5H S^4S (9 8 
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mg) , l-fcFn*^>l/bU7\/-;i/l*5fa<& (2 3mg) 43«fctfHJX 

^;i/T^> (hud &tn%., mmxzumwvito mtmmBrfm^, 

= 93 : 7) TffMU i^^WiC^DD^^y (5ml) *>£t£ 

iMitx^/-jm (2 8 2m i) &iN7Lfz 0 m$tx-? L )\'%Mx, mm* 

MJ±~R§lfU &Cfc«fc«fc31ftU «jtgfc£tt (1 0 9mg) 

X H — NMR (DMSO-d 6 ) 5 : 1. 6 4-1. 7 4 (4H, m) , 1 . 9 
8-2. 02 (2H, m) , 2. 89 (3H, s) , 3. 14 (2H, br. 
s) , 3. 4 7 - 3. 6 5 (2H, m) , 4. 2 9-4. 6 3 (4H, m) , 
7. 10 (1H, d, J = l. 5Hz) , 7. 14 ( 1 H, dd, J = 8. 5, 
2. 0Hz) , 7. 38 (1H, d, J =8. 5Hz) , 7. 68 (1H, d, 
3 = 2. 0Hz) , 8. 55 ( 1 H, d, J = 8. 5Hz) , 8. 91 ( 1 H, 
d, J = 8. 5 Hz) , 11. 49 (1H, br. s), 11. 76 ( 1 H, 
s) . 

MS (ES I) m/z : 4 5 8 (M + H) + . 

mmm4l (±) -c i s-n 1 - [ (5-^nnK>F-;i/-2 — f;W x 
-n 2 - [ (5-^^;l/-4, 5, 6, 7 -rh7t HD^TVn 

[5, 4-c] tru-^>~2— r;w #;v#x;i/] -1, 2-~>#a^>^>^ 
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mmm 2 tmm(Djj&-c\ (±) - c i s -n- e (5-^nn-i -^x 

> H— 2 — r;U) xjv^M -1, 2->^n^>^> 

^75> (4 0 9mg) > 5-^3^-4, 5, 6, 7-fh7kKn?7Vn 
[5, 4-c] ¥Vi?>-2-%J\,#>M <jm* (2 5 0mg) 



(7ml) fcjgtfWU 1- (3-^^V7577°alf;W -3-X5F 
S F (2 5 9mg) SHe^JtbTSJKS-firSCifcck 

(182mg) *6@ftitT#fe. 
1 H — NMR (DMSO-d 6 ) (5:1. 43-1. 85 ( 6 H, m) , 2. 9 
4 (3H, s) , 3. 15 (2H, br. s) , 3. 4 9 - 3. 8 4 (3H, 
m) , 4. 23 (1H, t, J = 7. 5Hz) , 4. 3 5-4. 6 3 (2H, b 
rm), 6. 78 (1H, s), 7. 22 (1H, dd, J = 8. 8, 2. OH 
z) , 7. 30 (1H, br. s) , 7. 54 ( 1 H, br. s) , 7. 88, 
7. 90 (1H, each s) , 8. 15 (1H, br, J = 8. 3Hz), 
1 1. 55-11. 75 ( 1 H, brm), 12. 01 ( 1 H, br. s). 
MS (ESI) m/z : 4 9 4 (M + H) + . 

[»J5] (±) -c i s-N 1 - [ (5 - ^nn-<>F-jk-2- OV) X 
;1/tJn-;I/] -N 2 - [ (5-^=P;i/-4, 5, 6, 7 -rh7tFDf7yn 

[5, 4-c] tfU5?>-2— r;W 2j;V2£— ;W -l, 2-->^n^\^>^ 



(±) -c i s-N- [ (5-^;i/-4, 5, 6, T-fb^tHDfT 

v*u [5, 4-c] h?u^>-2— <;w -i, 2-v-^n^it 
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>/75> h>J7MDftlI (4 0 0mg) ^DP^^> (10ml) 
hUXfJl/TS> (0. 514ml) 5-^DD-l-7x-;V 

x;i/*^;i/-r > F — ;i/-2-x;i/*— ;i/^n^-r H (#M 2 0 0 0 - 

119253) (31 9mg) £ftl7U S?fitl 5ftmWVfc e S«^7jC^S0 

^^y-;i/=ioo : 3) iciDiit, mm^mtmn^nr^ m§rh7 

kFP77> (3ml) fc»#U (2ml) , 1 &j£zKB&ffctf- HJ 

^azk*« (i. 5mi) *MX2m%mmm^Tz.o Kmm^w&rmmv, 
mis ti?7 nn^^>ti ^mmsin^-^^^^ fco &mm 

Zu^Yf^y 4- (y/7nn^^>:^^/-jP=lOO : 3) {cJ;D*jf$g 
U 3^&^%ft£#fco ^tl^l^itm (1ml) SriP^fc^ MffiTH 
SlBU MMt^* (10 8mg) ^MfiMftlltbtifco 
*H — NMR (DMSO-d 6 ) d : 1. 2 0 - 1. 7 8 (8H, m) , 2. 9 
4 (3H, s) , 3. 13 (2H, br. s) , 3. 2 2- 3. 4 0 (1 H, 
m) , 3. 44-3. 70 (3H, m), 3. 83-3. 95 ( 1 H, m) , 
4. 20-4. 70 (1H, m) . 6. 78 (1H, s), 7. 18-7. 30 

(2H, m) , 7. 44 (1H, s), 7. 69 (1H, br. s), 8. 09 

(1H, br. s), 11. 92 (1H, s). 
MS (FAB) m/z : 5 0 8 (M + H) + . 

[H»J6] (±) - t r an s -N 1 - C ( 5 - 2 P D-T > F— )V- 2 — T 
;W -n 2 - [ (5-^^;u-4, 5, 6, 7-f h^tFnfy 

v*n [5, 4-c] t°u^>-2—f;v) 77;i/fc;v] - 1, 2-->^n^ir 
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(±) - trans-N- [ (5-^^)1-4, 5, 6, 7-fh7kFn 
fTV'D [5, 4-c] t!U^>-2 — OV) #;l/fc;Kl -1, 2-->^U^\ 
^t>^75> hU7Mn»tI (3 0 0mg) N-v^;V*;i/A 
75H (2 0ml) \zmMl<, 5-^nn-f>H-;V-2-M^>i (10 9 
mg) , l-fcFD^r^>\/hUTl/— ;H*fD<» (9mg) , 1- (3-^ 

^^;PT^yy 0 Dkf;w tfa&ft (32img) , 

h Ux^;i/T5 > (0. 2 3 2ml) ^fln^MT— #&8fc#L<£. 

§y'J^M7A^nYf^77^- (> ? ^DD^^> : ^^y-;i/=2 5 : 
1) &C<J;Dfjt$iU &fi?frt£4&»£#fc:. dtlfclSJfefift (1ml) ZtUXfc 
ft iffiTIit, Mfc'S'ttJ (2 0 3mg) §»6MiS^bt#fe, 
1 H — NMR (DMSO-d 6 ) 5 : 1. 2 5 - 1. 4 0 (2H, m) , 1. 4 
6-1. 81 (4H, m) , 1. 88-1. 98 (2H, m) , 2. 89 (3 
H, s) , 3. 0 0 - 3. 7 6 ( 5 H, m) , 3. 8 6 - 3. 9 7 ( 1 H, 
m) , 4. 00-4.10 ( 1 H, m) , 4. 25-4. 72 ( 1 H, m) , 
7. 03 (1H, s) , 7. 12 (1H, dd, J = 8. 5, 1. 2Hz) , 
7. 38 (1H, d, J = 8. 5Hz) , 7. 64 ( 1 H, s) , 8. 28 (1 
H, d, J = 8. 5Hz) , 8. 54 (1H, d, J = 8. 5Hz) , 11. 7 
0 (1H, s) . 

MS (FAB) m/z : 4 7 2 (M + H) + . 
miMM7] (±) -c i s-N 1 - [ (5-^na<>Hh2 — OV) ft 
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[5, 4-c] tf U^>-2 — f;W #jl/^-;]/] - l, 2-^d^U*>5? 
T^> IIS 



CI 




mrnMQ tmm<Djj&^, c±> -c i s-n- c (5-7^;v-4, 5, 

6, 7-fb7tFDWn [5, 4-c] fc?Ui?>- 2 ->f;W 

a H — NMR (DMSO-d 6 ) (5 : 1. 3 5 - 1. 7 0 (6 H, m) , 1 . 8 
0-2. 06 (2H, m) , 2. 89 (3H, s) , 3. 00-3. 27 (2 
H, m), 3. 35-3. 51 ( 1 H, m) , 3. 57-3. 82 ( 1 H, 
m) , 4. 15-4. 30 (2H, m) , 4. 32-4. 48 ( 1 H, m) , 
4. 60-4. 74 (1H, m) , 7. 15 (1H, s) , 7. 17 ( 1 H, d 
d, J = 8. 8, 2. OHz) , 7. 41 ( 1 H, d, J = 8. 6Hz) , 7. 
70 (1H, d, J = 2. OHz) , 8. 14 (1H. br. s) , 8. 36- 
8. 48 ( 1 H, m), 11. 51 (1H, br. s ) , 11. 86 ( 1 H, 
s) . 

MS (FAB) m/z : 4 7 2 (M + H) + . 
mmmsl (IS, 2R) — N 1 — C ;i/-2— i )V) 7J 
— N 2 — [ (5-^^;p-4, 5, 6, 7-Th7bKD?7y*n 

[5, 4-c] tfu> ? >-2 — r;w -1, 2-->^n^ir>> ? 
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CI 




mmw6 tmm<Djjmx\ (ir, 2s) -n 1 - c (5-^^-4, 5, 

6, 7 -^b^t: Hnfyyn [5, 4-c] tfU 2 ->f;W 

[a] D -128. 7° (20. 8°C, C=0. 5, CHC 1 8 ) . 
1 H — NMR (DMSO-d 6 ) 6:1. 38-1. 52 (2H, m) , 1. 5 
5-1. 70 (4H, m) , 1. 89-2. 07 (2H, m) , 2. 38 (3 
H, s), 2. 70-2. 77 (2H, m) , 2. 78-2. 87 (2H, 
m) , 3. 63 (2H, s), 4. 20-4. 30 (2H, m), 7. 12 (1 
H, s) , 7. 14 (1H, d, J = 8. 8Hz) , 7. 41 ( 1 H, d, J = 
8. 8Hz), 7. 67 (1H, s) , 8. 10 ( 1 H, d , J = 6. 9H 
z) , 8. 30 (1H, d, J = 8. 1Hz) , 11. 77 (1H, s) . 
MS (FAB) m/z : 4 7 2 (M + H) + . 

[SIWJ9] (ir, 2S) — n 1 — [ (5-^nn-r>F-;i/-2— r;W * 

)Vtf~)V] — N 2 — [ (5-^^;V-4, 5, 6, 7-f h^tHDWD 
[5, 4-c] tfU^>-2 — f;W *;i/aj?-;W -l, 2 -v^n^U-^v 5 

CI 




0 H 

^»J6t|W|«©^^ (IS, 2R) -N 1 - [ (5-^^;i/-4, 5, 

6, 7-erh^t Fn^ryn [5, 4-c] tfu> ? >-2— -r;w 
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M -1, 2-^DA^1r>^$> (M'ttftA) ^5^®<b^#l^#feo 
[a] D +125. 7° (2 0. 8°C, C=0. 5, CHC1,) . 
1 H — NMR (DMSO-d 6 ) <5 : 1. 3 8 - 1. 5 2 (2H, m) , 1 . 5 
5-1. 70 (4H, m) , 1. 89-2. 07 (2H, m) , 2. 37 (3 
H, s) , 2. 70 - 2. 76 (2H. m) , 2. 78-2. 86 (2H, 
m) , 3. 63 ( 2 H, s), 4. 20-4. 30 ( 2 H, m) , 7. 13 (1 
H, s) , 7. 15 (1H, d, J = 8. 8Hz) , 7. 41 ( 1 H, d, J = 
8. 8Hz) , 7. 67 (1H, s) , 8. 10 ( 1 H, d, J = 6. 9H 
z) , 8. 30 (1H, d, J = 8. 1Hz) , 11. 78 (1H, s). 
MS (FAB) m/z : 4 7 2 (M + H) + . 

mmmi o] <±> -c i s -n 1 - e (6-^Dot7^i/>-2- 

#;i/#-;K] — n 2 — [ (5-^;i/-4, 5, 6, 7-fh7bHD^7ya 
[5, 4-c] tfU>?>-2— f;w - l, 2-^d^u->>? 

7S> 




0 



»^!|6 i|WI#(D^T, ( + ) -c i s-N- [ (5-^^-4, 5, 
6, 7-fh7th'Of7^D [5, 4-c] fcfU^>-2— T;W 

-1, 2-^n<M^tf->>?T^> MI (2 7 5mg) , 
y$Vy- 2 -#;p2tf>$ (Eur. J. Chem. -Chim. Ther. , 
1 9 84^, 19#, 2 0 5-2 1 41) (1 48mg) , h'Jxfjl/7 5> 
( 0 . 2 9 8ml) cfe 1 - 1 Fo^y^>7" h U T % /— ;V 1 7jcfn#f ( 1 1 
mg) £N, N-^^?MM7$ H (2 0ml) fcigtffcU 1- (3->^ 

^r^y^ntf;v) w (4i2mg) &m 
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&m£VTK)felEl£Z>Z.h\Z&y, ik^m (1 8 6mg) MfiMHSit 

1 H — NMR (DMSO-d 6 ) d : 1. 4 0 - 1. 5 6 (2H, m) , 1 . 5 
7-1. 7 7 ( 4 H, m) , 1. 90-2. 10 ( 2 H, m) , 2. 90 (3 
H, s) , 3. 13 (2H, br. s) , 3. 2 8 - 3. 7 4 (2H, m) , 
4. 26 (2H, br. s) , 4. 30-4. 74 (2H, m), 7. 59 (1 
H, d, J = 8. 6Hz) , 7. 90 ( 1 H, d. J = 8. 6Hz) , 7. 98 
(1H, d, J = 8. 3 Hz) , 8. 03-8. 11 ( 2 H, m) , 8. 2 5- 
8. 58 (3H, m), 11. 52 (1H, br. s). 
MS (FAB) m/z : 4 8 3 (M + H) + . 

1] (±) - trans -N 1 - [ (6-^nn^>y* [b] tt7 
x>- 2 — i)V) %)Vtf~)V] — N 2 — [ (5-^^;i/-4, 5, 6, 7-^h 

7kHDf7^P [5, 4-c] tfU^>-2-^;i/) #;i/#-;KI -i, 2 - 




0 



^SS^J6 £H«©>^C, (±) -trans -N- [ (5 -^)V- 4, 
5, 6, 7-fh7b FD^^/D [5, 4-c] tf U 2 
- - 1 , 2 -^^D^\^ir>> ? T$> SII (2 5 5mg, 0. 66 5 
mmo 1) , 6-^on^>y [b] 3^:7 x >- 2 -$j)Vi$>M (#08 
2000-119253) (1 4 1mg) , h'JxfjV75> (0. 27 6 
ml) ~ h HD^>y b >J7y- ;HzJCftl4fc (1 Omg) £N, N 

-^^fMM75H (2 0ml) fcl»#U 1- (3-^?Jl/7S;^D 
tf;W i|I(3 8 2mg) SW^WtUTR^ 
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mtt&m (2 3 9mg) ^MfiMfittffco 
1 H — NMR (DMSO-d 6 ) 6 : 1. 2 0 - 1. 9 8 (8H, m) , 2 . 8 
8 (3H, s) , 3. 0 0 - 3. 7 2 (4H, m) , 3. 8 4-4. 0 9 (2 
H, m) , 4. 20-4. 7 5 (2H, m) , 7. 41 (1H, dd, J = 8. 
6, 1. 7Hz) , 7. 91 (1H, d, J=8. 6Hz) , 7. 99 ( 1 H, 
s), 8. 12 (1H, s), 8. 54-8. 67 (2H, m) , 11. 53 

(1H, b r. s) . 
MS (FAB) m/z : 4 8 9 (M + H) + . 

mmmi 2] W - trans-N 1 - [ (5-^;i/^-n-r>h*-;i/-2- 
#;W?-;K1 -n 2 - [ (5-^5^-4, 5, 6, 7-rh7hKn^ 

77d [5, 4-c] tfu v>- 2 — r;v) #;vfc;Ki -1, 2-5/9 




^««6ira*O^T?, (±) - trans-N- [ ( 5 - 4 , 

5, 6, 7-rh7tHnWn [5, 4-c] trus>>- 2 — r;w 
— ;M -1, 2-^n^>$?75> 'Slii5-7Mn^>F-jV- 

X H — NMR (DMSO-d 6 ) 6 : 1. 2 0 - 1. 3 8 (2H, m) , 1. 4 
0-1. 57 (1H, m) , 1. 54-1. 68 ( 1 H, m) , 1. 71 (2 
H, d, J = 7. 3Hz) , 1. 88 (2H, d, J = 12. 0Hz) , 2. 8 
6 (3H, s), 2. 95-3. 24 (2H, m) , 3. 40 (1H, br. 
s) , 3. 63 (1H, br. s) , 3. 90 (1H, br. s) , 3. 97- 
4. 10 (1H, m) , 4. 20-4. 44 (1H, m) , 4. 53-4. 70 
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(1H, m) , 6. 98 (1H, dd, J = 9. 2, 2. 3Hz) , 7. 01 
(1H, s) , 7. 31-7. 39 (2H, m) , 8. 26 (1H, d, J = 
8. 6Hz) , 8. 59 (1H, d, J = 8. 4Hz) , 11. 21 (1/2 
H, br. s), 11. 42 (1/2 H, br. s ) , 11. 60 (1H, 
s) . 

MS (ESI) m/z : 4 5 6 (M + H) + . 

mmm 13] (±) - cis-N 1 - [ ( 5 -y^u-i > 2 — r 

;W %)Vtf~)V] -n 2 - [ (5-j*3\»-4, 5, 6, 7-fh7hFaf7 
»/n [5, 4-c] tru^>'-2-<;W -1, 




^»J6 tmmo^m^e, (±) -ci s-n- l (5-^^-4, 5, 

6. 7-fh7tFD?7yn [5, 4-c] tfU5?>-2— <;W #;i/#n 
;W -l, 2-->^p^+i->^t^> liit5-7Mn-f>H-;i/-2 

1 H — NMR (DMSO-d 6 ) 0:1. 43 (2H, br. s), 1. 61 
(4H, br. s) , 1. 8 2 - 2. 0 8 (2H, m) , 2. 89 (3H, 

s) , 3. 00-3. 23 (2H, m) , 3. 44 ( 1 H, br. s) , 3. 6 

5 (1H, br. s) , 4. 23 (1H, d, J = 1 6 . 2Hz), 4. 26 
(1H, br. s) , 4. 41 ( 1 H, br. s) , 4. 68 (1H, d, J = 

16. 2Hz) , 6. 98-7. 07 ( 1 H, m) , 7. 14 ( 1 H, s), 

7. 37-7. 43 (2H, m) , 8. 01 ( 1 H, br. s), 8. 3 5- 

8. 52 ( 1 H, br), 11. 37 (1H, br. s), 11. 7 4 ( 1 H, 
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S) . 

MS (ESI) m/z : 4 5 6 (M + H) + . 
imMM 14] (±) - trans-N 1 - [ (5 - ^PP - 6 -yjV^U^ > 

H-;i/-2 — nV) #;i//fc;K] -n 2 - [ (5-^;i/-4, 5, 6, 7 -+ 
h7bFD^7^a [5, 4-c] tf»j> ? >-2— r;v) -1, 2 




^»!I6 <^|WI«©^T\ (±) - trans-N- [ (5-7WV-4, 
5, 6, 7-fh7kHa^/n [5, 4-c] tfU^>-2— f;V) #;i/3^ 

- 1 , 2 -^p^if^T^ *im^^5-^PP-6-y;i/^-p 

1 H — NMR (DMSO-d 6 ) 6 : 1. 2 0 - 1. 4 0 (2H, m) , 1. 4 
0-1. 80 (4H, m) , 1. 80-2. 00 (2H, m) , 2. 87 (3 
H, s) , 3. 01 (2H, br. s) , 3. 3 0- 3. 8 0 (2H, m) , 
3. 81-3. 97 (2H, m) , 4. 20-4. 80 ( 2 H, m) , 7. 06 
(1H, s) , 7. 28 (1H, d, J = 10. 0Hz) , 7. 86 ( 1 H, 
d, J = 7. 3Hz) , 8. 32 (1H, d, J = 8. 5Hz) , 8. 59 (1 
H, d, J = 8. 5Hz), 11. 77 (1H, s). 
MS (FAB) m/z : 4 9 0 (M + H) + . 

immmis] (+) -cis-N 1 - e (s-r/p^-r >f-;v-2 — r;io 

tDV^JVI -N 2 - [ (5-j?WV-4, 5, 6, 7-fh5t Hnf 

[5, 4-c] tfU^>-2— r;W ;W -1, 2-^n^if>s? 

75> mmm. 
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mmme tmm<D^m^\ (±) -ci s-n- t c 5 — 4, 5, 

6, 7-fb7bFDf7yn [5, 4-c] t?U 2 — OW 

;W -1, 2 -v-^n^it^^T^^ iitt5-^n^>H-;i/-2- 

1 H — NMR (DMSO-d 6 ) 5:1. 43 (2H, br. s) , 1. 61 
(4H, br. s) , 1. 80-2. 10 (2H, m) , 2. 88 (3H, 
s ) , 3 . 00-3. 26 ( 2 H, m) , 3. 40 ( 1 H, br. s ) , 3. 6 
5 (1H, br. s) , 4. 22 (1H, br. s) , 4. 26 (1H, br. 
s) , 4. 41 (1H, br. s), 4. 67 ( 1 H, d, J = 15. 6H 
z) , 7. 14 (1H, s) , 7. 28 (1H, d, J = 8. 7Hz) , 7. 3 
7 (1H, d, J=8. 7Hz) , 7. 84 ( 1 H, s) , 8. 13 ( 1 H, b 
r. s), 8. 33-8. 52 (1H, m) , 11. 51 (1H, br. s), 
11. 8 6 ( 1 H, s ) . 
MS (ESI) m/z : 5 1 5 (M + ) . 

mmmi 6] (+> - c i s-n 1 - c ( 5 -x^-;w > 2 —r 

-N 2 - [ (5-^;]/- 4, 5, 6, 7-rh7bHnf7 

[5, 4-c] t°u^>-2 — r;w #;i/jfc;K] -1, 2-^0^*9- 




(±) -c i s-N 1 - [ (5-^>F-^-2-^W 
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— N 2 — [ (5-^^-4, 5, 6, 7-fh7kFn?7^/n [5, 4- 

c] tf ue»- 2 -i, 2 - nA^>j;7$ > 

(3 0 0mg) 43j:7jChU^a:-;i/^X^^ > (7 0mg) ©rh7tFD77 
(2ml) Hh , JxfJl/75> (6ml) > N, N-y^?MJ^7^ 
H (5ml) , hU^^vU;VTir^l/> (0. 2 5 0ml) , 
9zS<y& (2 0mg) £^^T#Dx.7c 0 9 0t{CT2tf B 1imi, £/fr$c£^ 

m^-c^b, ^no^^> (20ml) &£zsffimmmfrmj'hvv&7km 

m (30ml) ^q^^bfeo 7YM?tWuu*$>> (3x10ml) Tlfiffi 

> : T± h> : S~)V= 10:10:1) £/B^Tfit§gU 
(±) -cis-N 1 - [ (5-^^-4, 5, 6, 7-fh7hHnW 

n [5, 4-c] h!U^>-2— f;v) -n 2 - [ [5- (MJ* 

^;i/$/U;i/x^n;w -r>F— ;v-2— r;W -1, 2-->^n^\ 

mi) mmxvvA. (nomg) &m 1 isrei*#b&. 

^an^> (2 0ml) £>£<^tK (2 0ml) jiffiXs. 7kS£^ 

PD^^> (2x1 5ml) Tfc&fcBLTcio W«Ji&'&t)*TlilzKS»± h U #A 

>f — (^an^^> : Tir b> : — ;W= 10:10:1) £fflV^Tft®l 

U ^ti^7X-^^/-;P-> ? ^Dn^^>^M«^b, «USte<&4& (7 2 

mg) &mn&mfahLTmco 

1 H — NMR (CDC 1 3 ) 5:1. 50-2. 25 (8H, m), 2. 53 
(3H, s) , 2. 85 (2H, br. s) , 2. 93 (2H, br. s) , 

3. 01 (1H, s), 3. 74 (1H, d, J = l 4. 1Hz) , 3. 77 
(1H, d, J = 14. 1Hz) , 4. 21 (1H, br. s) , 4. 45 (1 
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H, br. s) , 6. 91 ( 1 H, s), 7. 25-7. 42 (2H, m) , 
7. 61 (1H, br. s), 7. 80-7. 97 (2H, m), 9. 72 (1 
H, s) . 

MS (FAB) m/z : 4 6 2 (M + H) + . 

7] (i) -cis -N 1 - [ (6-7^t7^^>-2-i'JW 
— n 2 — [ (5-^;i/-4, 5, 6, 7-fh7tHuWo 
[5, 4-c] \±W>-2-<i)V) -1, 2->>2U'\**yyV > 




0 



«^6 tmm<D^mr\ (±) -cis-n- [(5-^-4, 5, 

6, 7-fh7kFn?7ya [5, 4-c] tfU>>>-2 — ()V) 

-1, 2-^D^>^75> ItSi6-7*D ; &t7^1/>-2- 

1 H — NMR (DMSO-d 6 ) 5:1. 45 (2H, br. s) , 1. 62 
(4H, br. s) , 1. 96 (2H, br. s) , 2. 88 (3H, s) . 
2. 93-3. 25 (2H, m) , 3. 40 ( 1 H, br. s), 3. 64 (1 
H, br. s) , 4. 25 (2H, br. s) , 4. 41 ( 1 H, br. s) , 
4. 66 (1H, br. s) , 7. 72 (1H, br. s) , 7. 90 ( 1 H, 
br. s) , 7. 99 (2H, br. s) , 8. 2 0- 8. 5 5 (4H, m) , 
11. 46 (1 H, br. s). 

MS (ESI) m/z : 5 2 6 (M + , Br 79 ) , 5 2 8 (M\ Br 81 ) . 

immm is] w -cis -n 1 - c (6 -x.^=uv±y^u>- 2 — r 

;W -n 2 - [ (5-^^-4, 5, 6, 7-fh7tFnf7 
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o 



USSfll 1 6 tmWk(Djj&X\ (±) -cis -N 1 - [ (6-7'PW^l/ 

>-2— -f;w -n 2 - [ (5-^;i/-4, 5, 6, 7-^h^ 

bFD ^ T y D [5> 4_ C ] tru>?>— 2 — <;w -i, 2—> 

'H-NMR (CDClj) 5:1. 53-1. 68 (3H, m), 1. 72 
(1H, br. s) , 1. 80 (1H, br. s) , 1. 93 (2H, br. 
s), 2. 17 (1H, br. s), 2. 59 (3H, s), 2. 94 (2H, 
br. s), 2. 96-3. 04 (2H, m), 3. 19 ( 1 H, s), 3. 7 
8-3. 90 (2H, m), 4. 27 ( 1 H, br. s), 4. 48 (1H, 
d, J = 3. 7Hz) , 7. 55 (1H, dd, J = 8. 4, 1. 3Hz) , 
7. 62 (1H, d, J = 7. 8Hz) , 7. 71 ( 1 H, d, J = 5. 9H 
z) , 7. 83 (1H, d, J = 8. 5Hz) , 7. 87 (1H, d, J = 8. 
4Hz) , 7. 89 (1H, dd, J = 8. 5, 1. 7Hz) , 8. 02 (1 
H, s) , 8. 3 1 (1H, s) . 
MS (FAB) m/z : 4 7 3 (M + H) + . 

mmmi 9] (±) -cis-N 1 - [ (5-^00^^-2-^^) 

-N 2 - [ (5, 6-v^^;i/-4, 5, 6, 7-fh7kFDf 

ri/D [4, s-d] tru^>-2— r;i/) #;v#n;w -i, 2-^n^ 



PCT/JPOl/02945 

-1, 2-v^n^v^-ir 
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mmm 2 tmm<Djj&x\ (±) -cis-N- c (5-#nn-r>h*-;u 

-2— O10 *;V#n;W -1, 2-y^D^>^7$>t5, 6-^5^ 
;i/-4, 5, 6, 7-fh7bFnf7yn [4, 5-d] lfU^>-2-* 

1 H — NMR (DMSO-d 6 ) 6 : 1. 3 5 - 1. 5 0 (2H, m) , 1 . 5 
0-1. 75 (4H, m) , 1. 80-2. 10 (2H, m), 2. 70 (3 
H, br. s) , 2. 79 (3H, br. s) , 4. 10-4. 70 (6H, 
m) , 7. 10-7. 27 (2H, m) , 7. 41 (1H, d, J = 8. 8H 
z) , 7. 70 (1H, s) , 8. 12 (1H, d, J = 6. 8Hz), 8. 4 
7 (1H, d, J = 7. 6Hz) , 11. 85 ( 1 H, s) . 
MS (FAB) m/z : 4 8 7 (M + H) + . 

mmM2 0] (+) -cis-N 1 - [ (5-^nn-r>K-;i,-2— -f;U) 
— N 2 — [ (6, 7 -v»b Fn-4H-tf^y [4, 3-d] 




2 ^IHilCD^T, (±) -c i s-N- [ (5-^Dn^>H-;i/ 

-2— r;v) *;i/#-;w -i, 2 ~->^o^it>^r^> ^m^^6, i 

-v>bFn-4H-b°^y [4, 3-d] f7VHl/- 2 - AM>i 



272 



WO 01/74774 



PCT/JPOl/02945 



*H — NMR (DMSO-d 6 ) 6:1. 36-1. 7 2 ( 6 H, m) , 1. 9 
0-2. 10 (2H, m) , 2. 80-2. 87 (2H, m) , 3. 93 (2 
H, t, J = 5 . 6Hz) , 4. 2 0-4. 3 2 (2H, m) , 4. 81 (2 

H, s), 7. 12 (1H, s) , 7. 15 (1H, dd, J =8. 8, 2. 0 
Hz) , 7. 41 (1H, d, J = 8. 8Hz) , 7. 67 ( 1 H, d, J = 

I. 7Hz) , 8. 11 (1H, d, J = 6. 6Hz) , 8. 36 (1H, d, 
J =8. 3Hz), 11. 7 8 (IE s). 

MS (FAB) m/z : 4 5 9 (M + H) + . 

mmm2 n (+) -cis-N 1 - t (5-^dd-<>mp-2-^jv) 

-N 2 - [ (5-^)1-4, 5, 6, 7 -fh7kHP?7yn 

[4, 5-c] tfu^>-2— r;w -1, 2—>^P'V^tr>> ? 



£2i0!2 <fcra«©^7f, (±) -c i s-N- [ 
-2— <;i/) fjfrtf—M - 1, 2-^D^U"^75> J«!t<h5-^ 
5F-A--4, 5, 6, 7-rh7tHDf7!/D [4, 5-c] \*VP>-2-% 

X H-NMR (DMSO-d 6 ) 5 : 1. 3 2 - 1. 7 4 (6H, m) , 1 . 8 
2-2. 10 (2H, m) , 2. 92 (3H, s) , 3. 12-3. 50 (3 
H, m) , 3. 69 (1H, br. s) , 4. 13-4. 39 (3H, m) , 
4. 51 (1H, br. s) , 7. 10-7. 19 (2H, m) , 7. 41 (1 
H, d, J = 8. 6Hz) , 7. 68 ( 1 H, s) , 8. 10 (1H, br. 
s), 8. 40 ( 1 H, br. s ) , 11. 41 (1H, br. s), 11. 8 
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7 (1H, s) . 

MS (FAB) m/z : 4 7 2 (M + H) + . 

mmM2 2] (±) - trans-N 1 - [ (5-^nn^>K-jP- 2 — ( 
)V) %)Vi$~M -N 2 - [ (5-PW1/-4, 5, 6, 7-rh7tFD^ 

U-^/n [5, 4-c] eu> ? >-2-^;W *;paj?-;w -1, 2— >^n^ 




*I«2tlRl«o^ , e, (±) -trans — N— [ (5 -^nn-OF 
—)V-2 — OV) tS)V^M -1, 2 -^D^i7->>?r$> »*&£5 
-*^;i/-4, 5, 6, 7-fh7tHPtWD [5, 4-c] tfU^>- 

] H-NMR (DMSO-d 6 ) 5 : 1. 2 3 - 1. 3 9 (2H, m) , 1.4 
0-1. 81 (4H, m) , 1. 82-1. 98 (2H, m) , 2. 60-3. 
00 (5H, m) , 3. 20-3. 70 (2H, m), 3. 87-3. 96 (1 
H, m) , 3. 98-4. 10 ( 1 H, m) , 4. 12-4. 70 (2H, 
m) , 7. 04 (1H, d, J = l. 5Hz) , 7. 12 (1H, dd, J = 
8. 8, 2. 0Hz) , 7. 38 ( 1 H, d, J = 8. 8Hz) , 7. 65 (1 
H, d, 1 = 2. 0Hz) , 8. 33 ( 1 H, d, J = 8. 6Hz) , 8. 72 

(1H, d, J=8. 6Hz) , 11. 61 (1H, br. s), 11. 72 

(1H, s) . 
MS (FAB) m/z : 4 5 6 (M + H) + . 

mnm2 3] (±) - c i s -n 1 - c (5-^pck>f-;i/-2 — r;w 

%)V#~)V\ -N 2 - [ (5-^^;l/-4, 5, 6, 7 - fh7hFn^ty 
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p [5, 4-c] tfU> ? >-2--r;W #;^-;Kl -1, 2-->^n^\^> 



H»!l2 <h|WI^cD^T, (±) -c i s-N- [ (5 -^DCK>F-;]/ 
-2 — r;W ^7;^-;W -1, 2-^D^>^75> Mti5-^ 
3M1/-4, 5, 6, 7-fh7tFDWya [5, 4-c] k'Uy>-2- 

1 H — NMR (DMSO-d 6 ) <5 : 1. 3 3 - 1. 7 2 (6H, m) , 1 . 8 
6-2. 06 (2H, m), 2. 70-3. 05 (5H, m) , 3. 30-3. 
77 (2H, m), 4. 17-4. 32 (2H, m) , 4. 33-4. 70 (2 
H, m) , 7. 12-7. 20 (2H, m) , 7. 41 (1H, d, J = 8. 8 
Hz) , 7. 68 (1H, s) , 8. 08 ( 1 H, d, J = 6. 9Hz) , 8. 
54 (1H, br. s) , 11. 61 ( 1 H, br. s) , 11. 85 ( 1 H, 
s) . 

MS (FAB) m/z : 4 5 6 (M + H) + . 

CH»!|2 4] (+) -c i s -n 1 - [ (5-^nn-r >h— ;v-2 — f;io 

-n 2 - [ (6-^^-4, 5, 6, 7-fb7tFnfx; 

[2, 3-c] tfus*>-2 — r;w -1, 2-$^a'vHj->^ 



— N 




CI 
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mmm 2 t mu(Djj&-c, (±) - c i s -n- c (5-^dd^>f-jv 

-2— r;w -1, 2 -->^d^\^>> ? t^> iili:6-^ 

^;v-4, 5, 6, 7-fb7k^nfxy [2, 3-c] tfg>?>-2-*;i/ 

! H-NMR (DMSO-d 6 ) 5:1. 41 ( 2 H, br. s), 1. 5 1- 
1. 74 (4H, m) , 1. 99 (2H, br. s) , 2. 85-3. 10 (5 

H, m) , 3. 25-3. 50 ( 1 H, m) , 3. 60 ( 1 H, br. s), 
4. 10-4. 37 ( 3 H, m) , 4. 53-4. 67 ( 1 H, m) , 7. 15 

(1H, dd, J = 8. 6, 2. OHz) , 7. 23 (1H, s) , 7. 41 
(1H, d, J = 8. 6Hz) , 7. 65 ( 1 H, s) , 7. 80 ( 1 H, 
s), 8. 10-8. 30 (2H, m) , 10. 84 (1H, br. s), 1 

I. 9 0 (1H, s) . 

MS (FAB) m/z : 4 7 1 (M + H) + . 

mMM2 5] (±) -c i s — N 1 — [ (5-^OD-r>F— ^-2 — OV) 
%)Vt$~)1>1 -N 2 - [ (4, 5, 6, 7 -fh7k FPfx; [3, 2-c] 

i£U$?>-2— f;w -1, 2-^da^>^75> 




^»J2 imio^T, (±) -c i s-N- [ (5-^nn-r>H— ;w 
-2 — r;i/) -1, 2 -v^d^v^^t^ (16 4 

mg), 5-tert-7>+yM»-4 ! 5, 6, 7-fh7kFnf 
X/ [3, 2-c] tf U i?>- 2 (WO 94/21599) 

(1 4 Omg) :&<fctfl -b Hn^>!/hU7l/- ;H7fcftr<Kf (76mg) 
£N, N-^fMM75H (20ml) k:$gfl?U 1- (3-^^^l/T 
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^ j y°u tf;v) - 3 -x^;i/#;i^vH- 5 F mBM (I9 2mg) ^m-SMh 

1 H — NMR (DMSO-d 6 ) 6:1. 4 2 (2H, br. s) , 1. 5 6- 
1. 7 6 (4H, m) , 1. 98-2. 11 (2H, m) , 3. 0 4 (2 H, b 
r. s) , 3. 32-3. 45 (2H, m) , 4. 15 (3H, br. s), 
4. 26 (1H, br. s) , 7. 14 ( 1 H, dd, J = 8. 8, 2. OH 
z) , 7. 23 (1H, s) , 7. 41 ( 1 H, d, J = 8. 8Hz) , 7. 6 
2 (1H, s), 7. 77 (1H, s) , 8. 18-8. 30 (2H, m) , 
9. 42 (2H, br. s) , 11. 92 ( 1 H, s) . 
MS (FAB) m/z : 4 5 7 (M + H) + . 

[*J609 2 6] (t) -cis -N 1 - [ (5-^nn<>H— ;v-2--f;i/) 
-n 2 - [ (5-^;v-4, 5, 6, 7-fh7kFnfx; 
[3, 2-c] tfU> ? >-2— f;W -l, 2-^n^ir>^ 



(+) -c i s-n 1 - [ (5-#nD-r>K— ;v-2— #;Pafc;W 

— N 2 — [ (4, 5, 6, 7-rh7tFDfxy [3, 2-c] k°U> 5 >-2 

--r;w) -i, 2-^n^>e;r5> mmm. (ni 

mg) ^DD^^> (10ml) fcfflBBU b>Jx^75> (0. 104 
ml) SiD^fiTl 0»Lfc„ KJC«^@£I£ (0. 0 5 9ml) ^ifljAfc 
^> 3 5%*M7JPfk Kzk»i£ (0. 0 7 0ml), h U Tiz h^vTMHfc 
*^m^-bU^A (118mg) *M®a"C3 0^Lfc. KJtfeSSfcl^Jt 
TKBIft:^ h U # A7K»tt (3ml) ^in^^7K^iPA^«f^^C^o7to 



CI 
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mmv. mmit'&tm (8 5mg) >&m^mmmmtvxmc 0 

J H~NMR (DMSO-d 6 ) 5:1. 40 (2H, br. s) , 1. 50- 
1. 71 (4H, m) , 1. 9 7 - 2. 0 5 ( 2 H, m) , 2. 87 (3H, 
s), 2. 98-3. 20 (1H, m) , 3. 30-3. 38 (2H, m) , 
3. 5 4- 3. 7 0 (1H, m) , 4. 0 5-4. 4 2 (4H, m) , 7. 14 
(1H, d, J = 8. 6Hz) , 7. 23 ( 1 H, s) , 7. 40 (1H, d, 
J = 8 . 6Hz), 7. 63 ( 1 H, s ) , 7. 77 ( 1 H, s), 8. 17- 
8. 27 ( 2 H, m) , 10. 83 ( 1 H, br. s), 11. 92 (1H, 
s) . 

MS (FAB) m/z : 4 7 1 (M + H) + . 
mMM2 7] cis-N 1 - [ (5-!7Dn^>F-Jl/-2 — OW 

— N 2 — [ [5- (N, N-^^r^y) -4, 5, 6, 7-^h^t 

fpW Ed] ^rv-;v- 2 — r;W fc^tf—JW -1, 



CI 




HW(|2 (±) -c i s -N- [ D-f > F — )V 

-2— f;W 77;i/#-;i/] -l, 2 -^n^if^y^ SMiti [5- 
(N, N-^W^y) -4, 5, 6, 7-fh7kHD^>y [d] 

1 H — NMR (DMSO-d 6 ) 6:1. 44 (2H, br. s) , 1. 52- 
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1. 68 (4H, m) , 1. 87-2. 08 (3H, m) , 2. 30-2. 40 
(1H, m) , 2. 65-2. 7 5 ( 1 H, m) , 2. 77 (6H, s) , 2. 

95-3. 17 ( 2 H, m) , 3. 30- 3. 70 (2H, m) , 4. 15- 

4. 30 (2H, m) , 7. 10-7. 20 ( 2 H, m) , 7. 41 ( 1 H, 

d, J = 8. 6Hz), 7. 69 ( 1 H, s ) , 8. 11 (1H, d, J = 5. 

1Hz) , 8. 34 (1H, d, J = 8. 1Hz) , 10. 95 (1H, br. 

s), 11. 83 (1H, s). 

MS (FAB) m/z : 5 0 0 (M + H) + . 
[HJ609 2 8] (±) -cis-N 1 - [ (6-^PPOF-;i/-2-^;W 
;W -N 2 - [ [5- (4-t£>ji?;W -4, 5, 6, 7-fh7kH 

nf/VD [5, 4-c] tfU^>-2— r;W -l, 2-vd7D 



5- ( 4 — fc: U -4, 5, 6, 7-fh7t FDf [5, 4- 

c] b°Uv> (2 0 4mg) ©rh7tKn77> (3ml) ^?fcn-^;i/ 
(1. 6 OlgA^>iI ( 0. 7 0 4ml) 7 8°C(CTlitT 

N-y^fJ^M75F (6ml) (±) -c i s — N— [ (5- 

^nn-f >H— ;P-2— r;W #;t^-;i4 -l, 2-^d^>5?75> 
(4 0 0mg) , l-bl<n4 i ^>V'bUTy-;l/l7jcfPtl (2 5 4 
mg) > i- (3 -^^;i/T5yyntf;i/) £ 

(3 6 0mg) , fe c fc^4'y7 p ntf;i/T^> (0. 4 9 1ml) 
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(30ml) , ffifn^zKSi?- h U V&7km%i (100ml) , £> £££7jc 
(10 0ml) £j)fl;^ 7kJi£^nD^> (4X1 5m 1 ) Ttt 

= 2 0 : 1-^1 0 : 1) ^^TftSU lMfeW&ft%®®L- S — 

)\,-v2uu**y\z$mmm\;. mmit&m (2 4 5m g ) ^^^0#<t 

1 H — NMR (DMSO-d 6 ) 5:1. 42 (2H, br. s) , 1. 60 
(4H, br. s ) , 1. 84-1. 9 4 ( 1 H, m) , 1. 94-2. 08 
(1H, m) , 2. 97 (2H, br. s) , 3. 97-4. 13 (2H, 
m), 4. 19 (1H, br. s) , 4. 27 (1H, br. s) , 5. 03 
(2H, s) , 7. 13 (1H, br. s) , 7. 16 ( 1 H, dd, J = 8. 
8, 2. 0Hz) , 7. 32 ( 2 H, br. s) , 7. 40 ( 1 H, d, J = 
8. 8Hz), 7. 68 (1H, d; J = 2. 0Hz), 8. 15 ( 1 H, b 
r, J = 7. 3Hz) , 8. 31 (2H, d, J = 5. 9Hz) , 8. 39 (1 
H, d, J = 8. 1Hz) , 11. 90 (1H, s) , 14. 03 (1H, b 
r . s ) . 

MS (ESI) m/z : 5 3 5 (M + H) + . 

mmM2 9] (i) -els — N 1 — [ (5 -^DP<> 2 — 1 )V) 

tDV^M -N 2 - [4- (4-bfU5?;W ^>"M)Vl -1, 2-v^n^\ 



CI 
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mm,M 2 tnU(D^m^\ (±) -cis -n- e (5-^d^>f-jv 
-2— r;w -i, 2-->^n^\^it>'> ; T^>' itst4- 

1 H — NMR (DMSO-d 6 ) 6 : 1. 4 0 - 1. 5 2 (2H, m) , 1 . 6 
0-1. 80 (4H, m) , 1. 96-2. 10 (2H, m) , 4. 24-4. 
39 (2H, m) , 7. 15 (1H, dd, J = 8. 8, 2. 0Hz), 7. 2 
1 (1H, s) , 7. 40 (1H, d, J = 8. 8Hz) , 7. 64 ( 1 H, 
d, 3=2. 0Hz) , 8. 06 (4H, s) , 8. 18 ( 1 H, 3 = 7. 3H 
z) , 8. 3 4-8. 4 2 (3H, m) , 8. 94 (2H, d, J = 6. 9H 
z) , 11. 91 (1H, s). 
MS (FAB) m/z : 4 7 3 (M + H) + . 
IMMffl 3 0] (±) -4- [4- [N- Cc is-2- [ [ (5-^DP-f 

>F-;i/-2—r;K> *;V3pn;w 75;] ^n^v^Ki ^wi^e-oH 7 



C! 




m$&M2 tmUcDjj&k-V, (±) -c i s-N- [ )V 
-2— r;w -1, 2 -^daw^ts > f»*Ich4- 

[4-^;i'^v';v^x^;w tfus?> N-t+->H^&l«i|^#feo 

1 H — NMR (DMSO-d 6 ) 6 : 1. 4 0 - 1. 5 2 (2H, m) , 1 . 6 
0-1. 80 (4H, m), 1. 88-2. 00 (2H, m) , 4. 21-4. 
36 (2H, m) , 7. 12-7. 18 (2H, m), 7. 41 ( 1 H, d, J 
= 8. 6Hz) , 7. 66 (1H, s) , 7. 8 0 - 7. 8 7 (4H, m) , 
7. 91 (2H, d, J = 8. 3Hz) , 8. 01 (1H, d, J = 7. 6H 
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z) , 8. 09 (1H, d, J = 7. 3Hz) , 8. 27 (2H, d, J = 6. 
6 Hz) , 11. 79 (1H, s). 
MS (FAB) m/z : 4 8 9 (M + H) + . 
MS#ll3 1] (±) -c i s — N 1 — [ )V-2— { )V) 
)V] — N 2 — [4- ^>WJW -1, 2-->^n^\ 



CI 




HIi2 (±) -c i s-N- [ (5 -^□n-f>F- )V 

-2-^)V) $))V^~)V] -1, 2-v^n^\^>^T^>«^i4- (2 
-fcTUvWO &Jfi#lfe (#IW2 000-119253) ^6W^S#fe. 
X H — NMR (DMSO-d 6 ) (5:1. 39-1. 51 (2H, m), 1. 6 
0-1. 80 (4H, m) , 1. 8 9-2. 0 0 (2H, m) , 4. 24-4. 
38 (2H, m) ; 7. 12-7. 16 (2H, m) , 7. 36-7. 39 (1 
H, m) , 7. 42 (1H, d, J =8. 8Hz), 7. 66 (1H, d, J = 
2. 0 H z ) , 7. 87-7. 90 ( 1 H, m) , 7. 92 (2H, d , J = 
8. 3 H z ) , 7. 98-8. 11 ( 3 H, m) , 8. 15 ( 2 H, d, J = 
8. 3Hz) , 8. 69 (1H, d, J=4. 6Hz), 11. 80 ( 1 H, 
s) . 

MS (FAB) m/z : 4 7 3 (M+H) + . 
[«M3 2] (±) - 2 - [4- [N- [cis-2- [ [ (5-^nn-f 

>F— 2— f;w *;i/3pn;v] r^y] v^n^^w *;w^-r;H 7 



282 



WO 01/74774 



PCT/JPOl/02945 



CI 




-2 — av) ti)V^)V] -i, 2--y^u^^r>vr^y Mli2- 

1 H — NMR (DMSO-d 6 ) 5:1.39-1. 5 1 (2H, m) , 1. 6 
0-1. 79 (4H, m) , 1. 89-2. 00 (2H, m) , 4. 23-4. 
37 (2H, m) , 7. 12-7. 17 (2H, m) , 7. 39-7. 43 (3 
H, m) , 7. 61-7. 64 ( 1 H, m) , 7. 67 (1H, d, J = 2. 0 
Hz) , 7. 89 (4H, s) , 8. 0 0-8. 0 6 ( 1 H. m) , 8. 08- 
8. 02 ( 1 H, m) , 8. 32-8. 35 (1H, m) , 11. 79 ( 1 H, 
s) . 

MS (FAB) m/z : 4 8 9 (M + H) + . 
IMMM3 3] (±) — trans— N 1 — [ ( 5 dd-T > F—JV- 2 — f 

;W -n 2 - [ [5- (4-tfU^;w ?77- 2 — -r;W # 

-1, 2-^nA^>^75> MMM 




mMM2 tmU(D^m^, (±) - trans-N- [ (5-^Dn-f>F 

— 2--<;W -1, 2-^PAW>y7$>i5- (4- 

X H — NMR (DMSO-d 6 ) (5:1. 44 (2H, br. s), 1. 65 
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(4H, br. s), 1. 85-2. 06 (2H, m) , 4. 23 ( 1 H, b 
r. s) , 4. 30 (1H, br. s) , 7. 14-7. 23 (2H, m) , 

7. 41 (1H, d, J = 8. 8Hz) , 7. 69 ( 1 H, s) , 8. 04- 

8. 13 (2H, m) , 8. 13 ( 1 H, d, J = 8. 8Hz), 8. 59 (1 
H, d, J = 8. 0Hz) , 8. 7 5- 8. 8 7 (3H, m) , 11. 83 (1 
H, s) . 

MS (ESI) m/z : 4 8 0 (M + H) + . 

imMM3 4] (±) -cis-N 1 - [ >F — )V— 2 — i )V) 

#;i/^-;K] -N l -*^;i/-N 2 - [ (5-^^;w-4, 5, 6, 7-^b^ 
kKo^D [5, 4-c] fc?US?>-2 — OV) %)V&—)V\ -1, 2--> 



ci 




H»J2t|^#(D^T, (±) -c i s-N 1 - [ (5-^nn^>H-Jl/ 
-2— f;V) tj)Vtf~)V] -N 1 -;*^;!/- 1, 2-i/2w\3r-V->i?7^>£ 
5-*^)V-4, 5, 6, 7-f h7bFP?7yn [5, 4-c] t!US?>- 

1 H — NMR (DMSO-d.) 6 : 1. 4 2 - 1. 9 0 (7H, m) , 2 . 2 
3-2. 32 (1H, m), 2. 90 (3H, s), 3. 11 (3H, br. 
s) , 3. 19 (2H, br. s) , 3. 45-3. 67 (2H, brm) , 
4. 41-4. 72 (4H, m) , 6. 76 ( 1 H, s) , 7. 17 ( 1 H, d 
d, J = 8. 8, 2. 0Hz) , 7. 43 (1H, d, J = 8. 8Hz) , 7. 
64 (1H, br. s) , 8. 52 ( 1 H, br, J = 8. 5Hz), 11. 4 
6 (1H, br. s), 11. 71 ( 1 H, s) . 
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MS (ESI) m/z : 5 0 0 (M + H) + . 

C«F>J3 5] (±) -c i s-N 1 - [ >F-;v-2-~ i )V) 
-n 2 -^^;1/-n 2 - [ (5-^^;i— 4, 5, 6, 

tFnWD [5, 4-c] fcru^>-2— r;w -i, 2--> 



(±) -cis-N 1 - (tert-^h^M») -N 2 -^^- 
N 2 - [ (5-^5P;i/-4, 5, 6, 7-rh7tFDf7^0 [5, 4-c] 

t!D>?>-2— - r;v) -l, 2-^pa^>^75> (3 2 4 

mg) fcte?ni»x^/-;i/»» (5 mi) £tra?u ist30^i#u, ^ 

&MffiT^*bfeo B££N, N-^^fWM75 F (5ml) fci§fl?U 
hUX^;VT^> (1ml) , 5-^nn-f>H-JV-2-*M>^ (2 7 9 
mg) > 1- (3-^^^JlT^jya^)V) — 3 -X^jkfrJI/T^iM 5. F M 
(4 5 8mg) , 1 - fc HD^^>^h UT % 7— ;H jfcf&fcr (10 8 
mg) &Jn*., I}ST7 0I#lfc o M£^>^TMffiT^icU SJtfc^ 

9 3:7) T*t®U (1 7 6mg) £#7£ 0 Cll^^y-Jl/ (5 

mi) izmmv, immmMx.? ;-)\>mm (3 6 2 ^ o m^xtd^., mm* 

(16 4mg) ^g0#iUT#fe. 
J H-NMR (DMSO-d 6 ) 5 : 1. 4 3 - 1. 9 0 (7H, m) , 2 . 2 
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6-2. 31 ( 1 H, m) , 2 . 90 ( 3 H, s ) , 3. 11-3. 19 (5 
H, m) , 3. 4 8 - 3. 6 8 (2H, m) , 4. 4 2-4. 7 2 (4H, 
m) , 6. 76 (1H, d, J = l. 5 Hz) , 7. 17 ( 1 H, dd, J = 
8. 8, 2. 1Hz) , 7. 43 ( 1 H, d, J = 8. 8Hz) , 7. 64 (1 
H, br. s) , 8. 52 (1H, br, J = 7. 6 Hz) , 11. 45 (1 
H, br. s) , 11. 71 (1H, br. s). 
MS (ESI) m/z : 4 8 6 (M + H) + . 
[^6609 3 6] (i) - trans-N 1 - [ ( > V s — JV— 2 — f 

;W -n 2 - (5-*^;i/-4, 5, 6, 7-fh7tHn?7y 

a [5, 4-c] tfU^>-2— #;i^-;]/-i, 2-->^n^\^>^ 



^Jl^!l2 (±) -trans-N- [ (5 - £7DCK >H 

-;i/-2 — OV) tl)V^)V] -1, 2-^a^>^>i:5-^;i/ 
-4, 5, 6, 7-fh7tHafr/D C5, 4-c] t!U>>>- 2 -#;i/3j? 

*H — NMR (DMSO-d 6 ) 6:1. 5 1-1. 55 (4H, m), 1. 7 
5-1. 80 (6H, m) , 2. 88 (3H, s) , 3. 12 (1H, br. 
s), 3. 35-3. 63 (4H, m) , 4. 10-4. 13 (1H, m) , 
4. 29-4. 61 (2H, m) , 7. 06 (1H, s) , 7. 14 ( 1 H, d 
d, J = 8. 8, 2. 0Hz) , 7. 39 ( 1 H, d, J=8. 8Hz) , 7. 
67 (1H, d, J = 2. OHz) , 8. 46 (1H, d, J = 8. 3 Hz) , 
8. 77 (1H, d, J = 8. 3Hz) , 11. 21-11. 35 ( 1 H, 
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m) , 11. 7 1 ( 1 H, s ) . 
MS (ESI) m/z : 4 8 6 (M + H) + . 
LMMM3 7] (i) -cis-N 1 - [ (5 -^Dn-r >K-;i/- 2 — OV) 
%)Vtf~)V] -N 2 - [ (5-^5^-4, 5, 6, 7 h 9 b P n^T\/n 

[5, 4-c] tfU^>-2— r;v) -i, 2-^n^^>e? 

75> *t&ift 



s|iW2iBIi0*iasf, (±) -cis-N- [ (5 -^DP-T >H— ;i/ 
-2 — r;V) - l , 2-^n^^>y75>t5-^^- 

4, 5, 6, 7-rh7hHPf7^n [5, 4-c] bU 2 

X H — NMR (DMSO-d 6 ) 6:1. 61-2. 06 (12 H, m) , 2. 
90 (3H, s) , 3. 08-3. 17 (2H, m) , 3. 43-3. 45 (1 
H, m) , 3. 67 ( 1 H, br. s ) , 4. 43 ( 3 H, br. s ) , 4. 6 
7 (1H, br. s) , 7. 16-7. 18 (2H, m) , 7. 42 ( 1 H, 
d, J=8. 8Hz) , 7. 70 ( 1 H, s) , 8. 24 (1H, br. s) , 
8. 58 (1H, d, J = 8. 3Hz) , 1 1. 4 3, 1 1. 6 3 ( 1 H, ea 
ch br. s) , 1 1. 80 (1H, s) . 
MS (ES I) m/z : 5 0 0 (M + H) + . 

[Wi3 8] N 1 - [ >F— ;i/-2— (M *;i/aj?~;W -N 

2 - [ (5-PW1/-4, 5, 6, 7-fh7kFDf77n [5, 4-c] k° 

u> ? >- 2 — r;w -1, 2 -x?i/>y7$> i&mm 
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CI 



N 




0 



mMM3 5 tmWi(Djj&H\ N 1 - (tert-7l^>M») -N 2 
- [ (5-^;!/-4, 5, 6, 7-fh7hHnf7^/a [5, 4-c] tfU 

fee 

1 H — NMR (DMSO-d 6 ) 5:2. 91 (3H, s), 3. 17 (2H, 
br. s) , 3. 4 7 (4H, br. s), 3. 56 (2H, br. s), 4. 
53 (2H, br. s) , 7. 08 (1H, d, J = l. 7Hz) , 7. 17 
(1H, dd, J = 8. 8, 2. OHz) , 7. 42 (1H, d, J = 8. 8H 
z) , 7. 69 (1H, d, J = 2. OHz) , 8. 69 ( 1 H, br. s) , 
9. 00 (1H, br. s) , 11. 62 (1H, br. s), 11. 79 (1 
H, b r . s ) . 

MS (FAB) m/z : 4 1 8 (M + H) + . 

IMWM 3 9 ] N 1 - [ (5-^Dn^>M-2-f;W #;i^-;Kl -n 
^pWV-N 2 - [ (5-^^-4, 5, 6, 7-fh7hFD^7^n 
[5, 4-c] fcfU>>>-2 — r;W *;Va|?n;W -l, 2-X?l/>>?75> 



6, T-fh^hFn^y^o [5, 4-c] t°U> 5 >- 2 — f;W 

288 



CI 




WO 01/74774 



PCT/JPOl/02945 



M -1, 2-xfl/>^75>i5-^Da-f>F-;i/-2-*M>l*& 

X H — NMR (DMSO-d 6 ) 6:2. 91 (3H, s), 3. 15-3. 7 
3 (11H, m) , 4. 4 6-4.. 6 1 (2H, m) , 6. 8 6 (1H, d, J 
= 2. 0Hz) , 7. 18 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 41 
(1H, d, J = 8 . 8Hz) , 7. 65 ( 1 H, br. s) , 9. 06 (1 
H, t, J = 5. 7Hz) , 11. 48 (1H, br. s) , 11. 72 (1 
H, b r. s) . 

MS (ESI) m/z : 4 3 2 (M + H) + . 

mmM4 0l N 1 - [ (5-#an-f>F— )V-2 — r;W. -N 
2 - [ (5-*5Vl/-4, 5, 6, 7-7h7kF0f7!/0 [5, 4-c] tf 

u> ? >-2— r;p) #;t-fc;w -1, 2-x^i/>^r^>^^ 



CI 




^»J3 5 t|w|#<D^T, N 1 — [ (5 on- l 
;W -1, 2-XrV>5?75>0t e r t 

<Dt>, 5, 6, 7-fh7kHn^7 v /n [5, 4-c] tfU 

X H — NMR (DMSO-d 6 ) 6:2. 92 ( 3 H, m) , 3. 06-3. 1 
2 (4H, m) , 3. 31-3. 37 (2H, m) , 3. 4 4-3. 7 4 (2 
H, m) , 4. 38-4. 75 ( 2 H, m) , 6. 92 ( 1 H, , d, J = l. 
2Hz) , 7. 27 (1H, dd, J = 8. 8, 1. 7Hz) , 7. 43 (1 
H, d, J = 8. 8Hz) , 7. 70 ( 1 H, d, J = l. 7Hz) , 7. 90 
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(1H, t, J = 5. 8Hz) , 8. 81 (1H, t, J = 5. 8Hz) , 1 
1. 2 5 (1H, br. s) , 12. 14 (1H, br. s). 
MS (FAB) m/z : 4 5 4 (M + H) + . 

mmM4 1] (±) -c i s — N 1 — [ (5-^nn-f>F-^-2 — UV) 
#jP#rUW -N z - [ (5-^5P;i/-4, 6-$?kHn-5H-tfDD [3, 
4-d] ^TV— JV-2—f)V) tDVtf—M -1, 2-^DA^>^75 



7;^>iiMT, 5-*^)V-4, 5H-fc?DD [3, 4- 

d] fTVHk ( 1 5 5mg) Sfh7tFP77> (7ml) CiiLT 
-7 8°C£T<£:£PU t e r t-r/^U^i* (1. 5 4Mfe^>$>mM, 
0. 7 9 2ml) fcaSTLfco C©SM^MT 1 l$IKiaBfcU f?£X-7 8°C 

JETMU mt£cD5-^;l/-4, 6 ->?fc HD- 5H-b°PD [3, 4- 
d] ?7y-;^- 2 - *M>i'Jf^AM#fe. nn&N, N-i? 
M75 H (20ml) izMMV, (±) -cis-N- [ (5 - ^nD-T > 

;v- 2 — - 1, 2-^nMt>j?75> 

(3 6 4mg) , 1 - hFa^>^>yhU7y- )ll7kffim (15 0mg) S. 
tfi- (3-^f;V75/7ntfjW - 3 -x=p;^#;i/^>M ^ F 

(4 2 6mg) teMtt. mu^-mmm^ M^iib^tfcy^aa 



CI 
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(3 4 3mg) Si«tlt#fc. 
1 H — NMR (DMSO-d 6 ) 6 : 1. 3 5 - 1. 5 3 (2H, m) , 1 . 6 

4 (4H, br. s) , 1. 82-2. 05 (2H, m) , 3. 03 (3H, b 
r. s) , 4. 15-5. 00 (6H, m) , 7. 15 ( 1 H, d, J = l. 9 
Hz) , 7. 18 (1H, dd, J = 8. 7, 1. 9Hz) , 7. 42 ( 1 H, 
d, J = 8. 7Hz) , 7. 71 (1H, d, J = l. 9Hz) , 8. 11 (1 
H, d, J = 7 . 6Hz) , 8. 46 ( 1 H, d, J = 7. 1Hz) , 11. 8 

5 (1H, br. s), 12. 26 (1H, br. s). 
MS (FAB) m/z -.4 5 8 (M + H) + . 
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[H«J42] (1R, 2R) -n 1 - [ (5 -^nn-f >F— ;i/-2 — av> 
[5, 4-c] r;v) #;v#~;Kl -i, 2-^n^>^>^ 



CI 




3fe«J6 ilnltlKlbT, (1R, 2R) -N- [ (5-^5=-^-4, 5, 6, 
7-rh7kHDWn [5, 4-c] tf U ~J>— 2 — -f ;V) - 

MS (ESI) m/z : 4 5 8 (M + H) + . 
[a] D -18 1. 59° (C=l. 02, ^^?;^J^yF) . 

3] (±) — trans— N 1 — [ ( 5 -^D^-Y > F— )V- 2 — f 

;W -n 2 - [ (5-^^-4, 5, 6, 7 -fh7kFD^7 

i/a [5, 4-c] tfue^>- 2— <jw #;i/fc;i/] -i, 2-z/%w<y$ 



Br 




^Jfc0H6 t|W|^(D^T, (±) -trans — N— [(5-pWl/-4, 
5, 6, 7-fb7tFDf7yn [5, 4-c] tf U 2 — f ;» 
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1 H — NMR (DMSO-d 6 ) 6:1. 65-1. 76 (4H, m), 2. 0 
0-2. 03 (2H, m) , 2. 91 (3H, s), 3. 13-3. 19 (2 
H, br. s), 3. 47 (1H, br. s), 3. 68 (1H, br. s), 
4. 30-4. 67 (4H, m), 7. 11 (1H, d, J = l. 5Hz), 

7. 27 (1H, dd, J = 8. 8, 2. OHz) , 7. 35 (1H, d, J = 

8. 8Hz) , 7. 84 (1H, d, J = l. 5Hz) , 8. 56 (1H, d, 
J = 8. 5Hz) , 8. 93 (1H, d, J = 8. 8Hz) , 11. 44 (1 
H, br. s ) , 11. 78 ( 1 H, br. s). 

MS (ES I) m/z : 5 0 2 (M + H) + . 
[|M#!]4 4] (±) - trans-N 1 - [ (5-^DD-f>H-JV- 2 — f 
-n 2 - [ (4, 5, 6, 7 — x- h^fc Fn^xVa [5, 4 
-c] tfU^>-2— f;W -l, 2-5/9u<*>&>*?7$> 



H»J2 £Mlfc:bT (±) - trans-N- [ ( 5 -#DCK > 
-2— r;W ] -1, 2-^nw>m>t5- tert 

5, 6, 7-fh7kFPf77n [5, 4-c] 

'H-NMR (DMSO-d 6 ) 6:1. 60-1. 82 (4H, m), 1. 9 
1-2. 15 (2H, m) , 3. 08 (2H, s) , 3. 37-3. 49 (2 
H, m) , 4. 28-4. 56 ( 4 H, m) , 7. 13 (1H, s ) , 7. 15 
(1H, d, J = 8. 8Hz) , 7. 40 (1H, d, J = 8. 8Hz) , 7. 



CI 
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69 (1H, s) , 8. 61 (1H, d, J = 8. 3Hz) , 8. 88 ( 1 H, 
d, J=8. 3Hz), 10. 05 (2H, br. s), 11. 82 ( 1 H, 
s) . 

MS (FAB) m/z : 444 (M + H) + . 

imMfi4 5] (1) - trans — N 1 — [ ( 5 -9 U n-f > )V- 2 — f 
)V) — N 2 — [ (5— f v:/nfc!;i/-4, 5, 6, 7-fb7kF 

pfryp [5, 4-c] tfu^>-2— r;w -i, 2-v^n 




(±) - trans-N 1 - [ (5-^nn^>F-JH 
;W -N 2 - [ (4, 5, 6, 7-rh7hh'Df77o [5, 4-c] tTUv 5 
>-2— r;W fl)Vtf~)V\ -1, 2-^D^>5?75>' £11% (3 0 
mg) ^UD^^> (2 0ml) i«Lh'JX^75> (2 6 0 u, 1) 
^m^iT? 1 5 ftfflfrVfto KJfcWilzmm. ( 1 7 9 At 1 ) , T"feb> (920 
Ml) £iJn*^T2#«a$L;fc. S^fcbUTirh^7K*fb^*^hU 
(7 9 6mg) ^MT SPSWSfcftbfc. SJ^K 1 h 

U^A*»* (1 0ml) fiWLm^ £ 33 £ & o & n ^B^7KW^-b 

h^y-C— (^OD^3/> : ^/-;t/= 10 0:3) t«fct)SS8b, 

M^nn^^>ML l^Iix^y-j^ (l 
ml) »^fco jft«§«EET««IU«Mi^* (2 0 5mg) £^Jf&^#? 

'H-NMR (DMSO-d 6 ) 6 : 1. 2 7 - 1. 3 9 (6H, m) , 1 . 5 
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8-1. 80 (4H, m) , 1. 95-2. 10 (2H, m) , 3. 00-3. 
12 (1H, m) , 3. 25-3. 45 (2H, m) , 3. 59-3. 7 7 (2 
H, m) , 4. 2 5 -4. 3 9 ( 1 H, m) , 4. 4 0 - 4. 5 5 ( 2 H, 
m), 4. 57-4. 65 ( 1 H, m) , 7. 10 (1H, s) , 7. 14 (1 
H, d, J = 8. 8Hz) , 7. 38 (1H, d, J = 8. 8Hz) , 7. 68 

(1H, s) , 8. 56 (1H, d, J = 8. 8Hz) , 8. 90 ( 1 H, d, 
J = 8. 8 Hz) , 11. 39 (1H, br. s), 11. 76 (0. 5H, 
s) , 11. 8 0 (0. 5H, s) . 
MS (FAB) m/z : 4 8 6 (M + H) + . 

imMM4 6] (±) - trans-N 1 - [ ( 5 - 9 D n-f > H— 2 — f 
;V) -N 2 - [ [5- (2, 3, 5, 6 — ^H^fc Ha- 4H- tf 

7>-4— T;W -4, 5, 6, 7-fh7tHDf7V'P [5, 4-c] tf U 

v>-2 — r;n - 1, 2-^^u^>^y^y^> mmm 



mmm 4 5 \z& tts y-fe h >©^t> Dtfh7kKn-4H-H7>-4-^ 

>£ffiV^T, (±) - trans-N 1 - [ >F-JW2 — f 

;v) #;i^n;K] -n 2 - [ (4, 5, 6, 7-fh7tb^f7Vn [5, 4 
-c] tfu^>-2— r;v) ;w -1, 2 -^n^>j;7s> 

1 H — NMR (DMSO-d 6 ) 6 : 1. 6 0 - 2. 2 0 ( 1 0 H, m) , 3. 
08-3. 18 (1H, m) , 3. 21-3. 70 (5H, m) , 3. 72- 
3. 91 ( 1 H, m) , 3. 93-4. 04 ( 2 H, m) , 4. 27-4. 42 
(1H, m) , 4. 45-4. 60 (2H, m) , 4. 62-4. 77 ( 1 H, 
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m) , 7. 12 (1H, s) , 7. 15 ( 1 H, dd, J = 8. 8, 2. OH 

z) , 7. 39 (1H, d, J = 8. 8Hz) , 7. 69 ( 1 H, d, J = l. 

7Hz) , 8. 5 6 (1H, d, J = 8. 3Hz) , 8. 91 (1H, d, J = 
8. 3 H z ) , 11. 77 ( 1 H, s), 11. 79 ( 1 H, s). 
MS (FAB) m/z : 5 2 8 (M + H) + . 

imMW4 7] (±)-trans-N 1 -[ ( 5 - 2 U n-f > 2 — T 

;W -n 2 - [ (5-->^nyptf;v-4, 5, 6, 7-^F^fc 

Fp^xv/p [5, 4-c] tfU^>-2— f;W *;i/apn;W -l, 2-v-^ 




(±) — trans— N 1 — [ ( 5 - tr P P-T > F— ;U- 2 — T;W 
;H -N 2 - [ (4, 5, 6, 7-fh7tHDf7yn [5, 4-c] fc!U^ 

>-2--r;i/) -l, 2 p^>^ >$?7 5 > Sil 

(8 2. 8mg) ®^^;-JVM (3 0ml) M (0. lml) , 

>-^4 A/W^- (lg) , [ ^ 
->] hU^^;W>^> (0. 17 3ml) , ^Ti/T/TK^tl^^^hU^ 
A (4 3. 2mg) Sftl A, 1 8^13 0»liSbfc. JWft^ JxJ«£ 

^DD^^>=3:97) tCcfc^ltilb^^T^l/^TX (5 2mg) 
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1 H — NMR (DMSO-d 6 ) 6:0. 86 (2H, d, J = 6. 8Hz) , 
1. 16-1. 2 3 (3H, m) , 1. 62-1. 76 (4H, m) , 2. 01 
-2. 04 (2H, m) , 3. 00 ( 1 H, b r) , 3. 19 (2H, br) , 
3. 68 (2H, br), 4. 30-4. 34 (1H, m), 4. 47-4. 5 
1 (1H, m) , 4. 64 (1H, br), 7. 10 ( 1 H, d, J = l. 4H 
z) , 7. 14 (1H, dd, J = 8. 7, 2. 1Hz) , 7. 39 ( 1 H, 
d, J=8. 7Hz) , 7. 67 ( 1 H, d, J = 1 . 9Hz) , 8. 53 (1 
H, d, J=8. 3Hz) , 8. 89 (1H, d, J = 8. 5Hz) , 11. 7 
4 (1H, s) . 

MS (FAB) m/z : 4 8 4 (M + H) + . 
l$mM4 8] (±) - trans-N 1 - [ ( 5 P P-f > )V- 2 — f 

-n 2 - [ [5- ( 1 -^^;i/->/7 n7°n tf;v) -4, 5, 

6, 7-fb7kh'Df7ya [5, 4-c] fcf U 5»- 2 — f )V\ ts)V^ 

m -l, 2-y^p^>^>^7^> mmM 



mMM 2 tmme>Jj&T\ (±) -trans-N- [ (5 - ^nn-r > F 

-;i/-2 — r;K> -l, 2-^nw>m> *»1&£5 

- (l-^^y^n^ntfjW -4, 5, 6, 7 b 7 Kp^TVp 
[5, 4-c] tfU> ? >-2-^/;i/^>m U^A^&*Jgft£&&#;fco 
*H — NMR (DMSO-d 6 ) 6:0. 81 (2H, br. s) , 1. 20- 
1. 55 (5H, br) , 1. 5 5- 1. 8 0 (4H, m) , 1. 95-2. 1 
2 (2H, m), 3. 05-3. 40 (2H, br), 3. 60-3. 80 (2 
H, br), 4. 25-4. 80 (4H, m), 7. 10 ( 1 H, s), 7. 1 
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6 (1H, d, J = 8 . 8Hz) , 7. 39 ( 1 H, d, J = 8. 8Hz) , 

7. 69 (1H, s) , 8. 53 ( 1 H, d, J = 8. 6Hz), 8. 85- 

8. 95 ( 1 H, m) , 10. 60-10. 90 (1 H, br), 11. 73 
(1H, b r . s) . 

MS (FAB) m/z : 4 9 8 (M + H) + . 
miMM4 9] (±) - trans-N 1 - [ [5 - (tert - - 
4, Fn- 5H-t?DD [3, 4-d] ?7^JV-2 — (M tiJVtf 

~)V] -N 2 - [ >F-;V-2 — r;W -l, 2- 



^I«2ira#CD^Tf, (±) -trans -N- [ ( 5 -^DD-f > F 

-;v-2— r;W -l, 2-^n^>^7^> lists 

- (tert-7*fJW -4, 6 ->>k F D - 5 H- b°n D [ 3 , 4-d] 

1 H — NMR (DMSO-d 6 ) 6:1. 40 (9H, s) , 1. 60-1. 8 
0 (4H, m) , 1. 95-2. 10 (2H, m) , 4. 2 5 -4. 4 0 (1 
H, m), 4. 40-4. 55 (2H, m) , 4. 60-4. 85 (3H, 
m) , 7. 11 (1H, s) , 7. 16 ( 1 H, d, J = 8. 8Hz), 7. 3 
9 (1H, d, J = 8. 8Hz) , 7. 69 ( 1 H, s) , 8. 54 ( 1 H, 
d, J = 8 . 5Hz), 8. 95-9. 05 ( 1 H, m) , 11. 70-11. 
80 (1H, m), 12. 45-12. 65 ( 1 H, m) . 
MS (FAB) m/z : 4 8 6 (M + H) + . 
immms 0] (±) - trans-N 1 - [[5 - (tert -?T)V) - 
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4, 5, 6, 7-f h5kFDf7l/D [5, 4-c] fc!US»- 2 # 



^%ft|2 tH^C^t, (±) - trans-N- [ >H 
— 2 — f;W - l, 2->^n^>^>s>75> *£Bfc&£ 5 

- (tert-^JW -4, 5, 6, 7-T^7h HofT^D [5, 4- 
c] t!U> ? >-2-^;i/^>m Uf^Al*6«^£#fc. 
X H — NMR (DMSO-d 6 ) 6:1. 43 (9H, s) , 1. 55-1. 8 
5 (4H, m) , 1. 95-2. 10 (2H, m) , 3. 05-3. 40 (3 
H, m) , 3. 8 5 - 3. 9 5 ( 1 H, m) , 4. 2 5 -4. 4 0 ( 1 H, 
m), 4. 40-4. 55 (2H, m) , 4. 70-4. 85 ( 1 H, m) , 
7. 11 (1H, s) , 7. 16 (1H, dd, J=8. 8, 2. 0Hz) , 
7. 39 (1H, d, J = 8 . 8Hz) , 7. 70 (1H, d, J = 2. OH 
z) , 8. 5 0 -8. 5 8 (1H, m) , 8. 92 (1H, d, J = 8. 5H 
z ) , 10. 78 ( 1 H, br. s ) , 11. 73-11. 79 (1H, m) . 
MS (FAB) m/z : 5 0 0 (M + H) + . 
[»J5 1] (±) - t r ans-N 1 - [ (5-^DO^>M-2 — f 

-n 2 - [ [5- (1, 

;]/) -4, 5, 6, 7-fb7t HDfTya [5, 4-c] t!U^>-2— f 

;W #;^~;K] -1, 2-y^nw>^75> it^it 
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CI 




mnM2 tmmoJjfeT, (±) -trans -N- [ > F 

— ;^-2--r;W 7j;i/fc;i/] -1, 2-^u^>^>y/5> 

(3 9 3mg) t5- [2- ( t e r t -»^7x^k>UM4'» - 
1, l-S^^I/X^W -4, 5, 6, 7-rh7bHnf7ya [5, 4- 
c] tf U^>- 2 -%)Vv$>m 'Jf^Al (8 12mg) £©MjST#7c 

(±) - trans -N 1 - [ [5- [2- (tert -»^7x^^U 
;i/sr^» -l, l-^^^x^V] -4, 5, 6, 7-fh7bHaf7V 
n [5, 4-c] t!U^>-2 — f;W 7j;]/fc;v] -n 2 - [ (5-?uui 

>F~ ;i/-2— t)V) %)Vtf~M -1, 2-v7n^>^>>?7$> (7 5 7 
mg) tr h77 i W> ; &^^A7M7^ F©lM-rh7t FD77>i 
St (5. omi) £tra*.T, gW»Ufeo RjiS»tK:^nn^^>^«fc 

>= i : i9) TisL, m&nm&m-o ^v^na^^>t«u 1 

X.TEHkU ad&ffr&lfe (3 2 8mg) £ife»*tbT#&. 
1 H — NMR (DMSO-d 6 ) 6:1. 30 (3H, s) , 1. 39 (3H, 
s ) , 1. 55-1. 80 (4H, m) , 1. 95-2. 10 ( 2 H, m) , 
3. 05-3. 95 (6H, m) , 4. 75-4. 25 (4H, m) , 5. 80 
(1H, br. s) , 7. 10 (1H, s) , 7. 16 ( 1 H, d, J = 8. 6 
Hz) , 7. 39 (1H, d, J = 8 . 6Hz) , 7. 69 ( 1 H, s) , 8. 
52 (1H, d, J =8. 3 Hz), 8. 90 ( 1 H, d, J = 8. 3Hz), 
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9. 9 2 ( 1 H, br. s), 11. 7 2 ( 1 H, b r . s). 
MS (FAB) m/'z : 5 1 6 (M + H) + . 
imMMb 2] (±) - trans-N 1 - [ ( 5 n P-f > 2 — f 

;W #;V3tf-;w -n 2 - [ (5 -X5SH/-4, 5, 6, 7-fh7tHnf7 
yp [5, 4-c] tfU> ? >-2— f;W -1, 2-x^p^>^ 



(±) - trans-N 1 - [ ( 5 -£?PP-f> F— 2 — -OW #;l/^x 
-N 2 - [ (4, 5, 6, 7-rh5kHo?7\/D [5, 4-c] t!Uv* 

>- 2 — r;W #;i/^x;v] - 1 , 2-^n^^>5?75> tit 

(5 0 0mg) N-^^VajN^T^ H (10ml) £}§fl?U h'JX 

3=\>K7^> (5 7 6 m D , <k"5{bx^;i/ (3 2 9 a* D ^inx-feco^, SSt 
s u * 7A^D7h^77^ - (>?# p p * ^ > : ^ ^ y — ;i/= 

100:3) izjzvmmv, mt&i&vtmn&wt. ^.n^immmm (2 
mo izmmu mm&m&Twmvmmfc&m usomg) *aEJt6?att* 

: H — NMR (DMSO-d 6 ) 6:1. 32 (3H, t, J = 7. 1Hz) , 
1. 60-1. 80 (4H, m) , 1. 96-2. 10 (2H, m) , 3. 20 
-3. 39 (5H, m) , 3. 70-3. 80 ( 1 H, m) , 4. 26-4. 5 
8 (3H, m), 4. 68-4. 79 (1H, m) , 7. 11 (1H, s ) , 

7. 1 5 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 39 ( 1 H, d, J = 

8. 8Hz) , 7. 69 (1H, d, J = l. 5Hz) , 8. 55 (1H, d, 
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J = 8. 5Hz) , 8. 92 (1H, d, J = 8. 5Hz) , 11. 38 (1 
H, br. s) , 11. 70-11. 80 ( 1 H, m) . 
MS (FAB) m/z : 4 7 2 (M + H) + . 

5 3] (±) - trans — N 1 — [ ( 5 — ^ P n-f > F — JI/— 2 — f 

;W -n 2 - [ [5- -4, 5, 6, 7- 

fh7kHnf77n [5, 4-c] tfU5?>-2 — f;W -1, 



CI 




§M$ll5 2 t|W|#©^^ckD, (±) — t r ans-N 1 - [ 
•<>H-;V-2— T;i/) -N 2 - [ (4, 5, 6, 7-rh7tF 

n^r^/n [5, 4-c] HU^>-2 — r;W -1, 2—>£?n 

*H — NMR (DMSO-d 6 ) 6 : 1. 5 8 - 1. 8 0 (4H, m) , 1 . 9 
6-2. 09 (2H, m) , 3. 05-3. 28 (2H, m) , 3. 31 (3 
H, s) , 3. 41-3. 57 (3H, m) , 3. 7 0 - 3. 8 5 ( 3 H, 
m) , 4. 26-4. 38 (1H, m) , 4. 40-4. 57 (2H,m), 
4. 6 6-4. 8 0 (1H, m) , 7. 10 ( 1 H, s) , 7. 15 (1H, 
d, J = 8. 8Hz) , 7. 38 ( 1 H, d, J = 8. 8Hz) , 7. 69 (1 
H, s) , 8. 56 (1H, d, J = 8. 3Hz) , 8. 93 (1H, d, J = 
8. 3Hz), 11. 20 ( 1 H, br. s ) , 11. 77 ( 1 H, s). 
MS (FAB) m/z : 5 0 2 (M + H) + . 
[JW!l5 4] (±) - t r ans-N 1 - [ [5- (t e r t-^h^iMV 
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-4, 5, 6, 7-fh7tFD^/n [5, 4-c] tfUv 5 

y-2 — r;w -n 2 - C (5 -^no-r >H-Ji/- 2 # 



mMM5 2 tmM<DJfmz£r), (±) -trans — N 1 — [ 

>F-;v-2— f;v) -n 2 - [ (4, 5, 6, 7-^-h^tF 

D^yyp C5, 4-c] h°U> ? >-2— r;v) #;i/2fc;v] -1, 2-v-^n 

1 H — NMR (CDC 1 3 ) 5:1. 47 (9H, s), 1. 60-1. 95 
(4H, m) , 2. 19-2. 28 ( 1 H, m) , 2. 45-2. 55 (1H, 

m), 2. 87-3. 07 (4H, m) , 3. 36 (2H, s), 3. 88 (1 

H, d, J = 15. 4Hz) , 3. 97 (1H, d, J = 15. 4Hz) , 4. 

09-4. 18 (1H, m) , 4. 38-4. 49 (1H, m) , 6. 90 (1 

H, d, J = 2. 0Hz) , 7. 18 ( 1 H, dd, J = 8. 8, 2. OH 

z) , 7. 31 (1H, d, J = 8. 8Hz) , 7. 49 ( 1 H, d, J =7. 

8Hz) , 7. 61 (1H, s) , 7. 71 ( 1 H, d, J = 5. 6Hz) , 

9. 5 7 (1H, s) . 

MS (FAB) m/z : 5 5 8 (M + H) + . 
imiMMS 5] ( + ) - trans-N 1 - [ [5- &)Vtf**/*F)V) - 

4, 5, 6, 7-fh7kFn?7yn [5, 4-c] hf U 2 — f ;W # 

-n 2 - [ (5 -zuu-i >H— 2 — r;W ;w -1, 



ci 
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HOOC 




mmfflS 4T?ft1ttt&0B& (17 0mg) ^pp^^> (1ml) izmffi 
U h'J7Moft8 (5ml) §JP^MT2^M#b7Co £OfcH££MffiT 

m%t^m^\z^jL^)v^-^)v^Mxm^vtcmm.^^mv, umtsm 

(12 7mg) SifeM*KtUT#fc, 
X H — NMR (DMSO-d 6 ) 8 : 1. 6 5- 1. 8 0 (4H, m) , 2 . 0 
0-2. 12 (2H, m) , 3. 02-3. 10 (2H, m) , 3. 40-3. 
55 (2H, m) , 3. 98-4. 08 (2H, m) , 4. 30-4. 59 (4 
H, m) , 7. 10 (1H, s) , 7. 17 ( 1 H, dd, J = 8. 6, 2. 0 
Hz) , 7. 39 (1H, d, J = 8 . 6Hz) , 7. 69 ( 1 H, s) , 8. 
53 (1H, d, J = 8. 6Hz) , 8. 99 ( 1 H, d, J = 9. 0Hz) , 
11. 7 3 (1H, s) . 
MS (FAB) m/z : 5 0 2 (M + H) + . 

[HWII5 6] (1R*, 2R*) -N 1 - [ (5-^DO-f > H — )V— 2 — f 

;i/) -4-* h^>#;kfc;v-N 2 - [ (5-^;p-4, 5, 

6, 7-rh7kHDf7yD [5, 4-c] tf us?>- 2— r;w 

#B) 



COOMe CI 



— N 




(ir*, 2R*) -N- [ >H-;u-2--r;v) #;M^~ 
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M -4-^ h^r^;V#-;V- l, 2-^D^>^>y7S> (3kfcMtt# 
OiS-&*) (3. 4 2g) SN, N-^^fMM75F (2 0ml) \zmM 
U 5-^)V-4, 5, 6, 7-fh7kHnfr;D [5, 4-c] tfU^ 
>-2-#;U#>I& Uf^Al (3. 12g) , l-tFP^>Wh'J7 
\/— ;H7K3fi3* (6 8 9mg) , 1- (S-^^^l/T^/^Ptr;!/) -3-X 
fMM^^F *ft&*I (4. 8 9g) &iq*.£i&T— flfefll^bfc. KJ« 

*7A^nTb^77^- (^PD/^> : ^ 9 7 : 3^19 : 
1) tiDilb, 3£#Sft#A (5 8 5mg) :fc«fctf3£#J*tt#B (1. 3 1 

x^y-;v»»t*Jin^ ii«T@iife0^, »$»csraixg i ;v*in^.T 

4Dfc^^t, *Sfc^©:fc#Ste#A (5 7 3mg) &&Xf&ftm& 
#B (1. 2 6g) S^n^B*tltifc. 
fi#Sffi#A©«ttffi : 

X H — NMR (DMSO-d 6 ) (5:1. 91-2. 02 (2H, m) , 2. 2 
3-2. 27 (2H, m) , 2. 90 (3H, s) , 3. 06-3. 14 (3 
H, m) . 3. 4 6 - 3. 6 4 ( 5 H, m) , 4. 3 8 -4. 6 4 (4H, 
m) , 7. 10 (1H, d, J = l. 5Hz) , 7. 16 ( 1 H, dd, J = 
8. 7, 2. 0Hz) , 7. 39 ( 1 H, d, J = 8, 7Hz) , 7. 70 (1 
H, d, J = 2. 0Hz) , 8. 64 ( 1 H, d, J = 8. 3Hz) , 9. 02 

(1H, d, J=8. 6Hz), 11. 41 (1H, br. s), 11. 79 

(1H, b r . s) . 
MS (FAB) m/z : 5 1 6 (M + H) + . 
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1 H — NMR (DMSO-d 6 ) 6:1. 91-2. 0 2 (2H, m) , 2. 1 
9-2. 33 (2H, m) , 2. 90 (3H, s) , 3. 05-3. 17 (3 
H, m) , 3. 4 6 - 3. 6 8 (5H, m) , 4. 3 9 -4. 6 4 (4H, 
m) , 7. 11 (1H, d, J = l. 5Hz) , 7. 15 ( 1 H. dd, J = 
8. 8, 2. 0Hz) , 7. 38 ( 1 H, d, J = 8, 8Hz) , 7. 70 (1 
H, d, J = 2. 0Hz) , 8. 63 ( 1 H, d, J = 8. 6Hz) , 9. 01 

(1H, d, J = 8. 8Hz), 11. 42 ( 1 H, br. s), 11. 78 

(1H, b r . s) . 
MS (FAB) m/z : 5 1 6 (M + H) + . 

[»J5 7] (1R*. 2R*) [ (5-^nn-f> 

K— ;w-2 — r;P) -n 2 - c (5-^^-4, 5, 6, 7-^ 

^bh'D^/D [5, 4-c] If Uv ? >-2-4*;0 -1, 2 



!igW!j5 6T?#fc3^MH*B (9 0 0mg) &*&J—)l> (10ml) t7& 
(3ml) fc:i§fl?U TkWtfcV^VA (84mg) £in*^irz? 3 P$IW»#l/ 

mm&^mv, mjknwmtt&m (1. 03g) §^H#tUT#fc„ 

1 H — NMR (DMSO-d 6 ) 5:1. 86-1. 99 (2H, m) , 2. 2 
0-2. 30 (2H, m) , 2. 38 (3H, s) , 2. 76 (2H, br. 
s), 2. 84 ( 2 H, br. s), 2. 95-3. 03 (1H, m) , 3. 6 
6 (2H, br. s) , 4. 37-4. 42 (1H, m) , 4. 56-4. 60 
(1H, m) , 7. 11 ( 1 H, s ) , 7. 16 ( 1 H, d , J = 8 . 5H 




COOH 



CI 
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z) , 7. 40 (1H, d, J = 8, 5Hz) , 7. 70 ( 1 H, s) , 8. 5 
8 (1H, d, J = 8. 1Hz) , 8. 8 1 ( 1 H, d, J = 8. 3Hz) , 1 
1. 73 (1H, br. s). 
MS (FAB) m/z : 5 0 2 (M + H) + . 

Lmnm s si (ir*, 2r*) -n 1 - [ (5-^dd^>f-;v-2 — r 
;u) -4- (n-^^i^w^e^ ;w -n 2 - c (5-^^;v- 

4, 5, 6, 7-rh7hHn^/D [5, 4-c] tf U 2 — f ;W # 




H;5I#!|5 7T#fc3£#Mtt#B (1 9 5mg) SN, N-^?J^MT5 
F (5ml) tt#L, 1 - b H n + '^>^/ b U 7!/-^ 1 (26 
mg) , 1- (3-^^^T^y^Utf;V) - 3 —3L^-)V^J)V^J^ 5 H % 
MM (149mg) > ^^;l/T^> (5 2mg) , h'JXW5> 

(107/il) *fln*.aH&T2 4B#TO#bfc 0 »«S«EETK:®£U 

t*75'y>a*5^D , 7h^57^- (y//pa^3'>: ^^/-JN9 : 

(2 7 6 /ii) &ira^t»»&j)ftEETK:jft»u, lt^x^;i/^nx.T^D7ttfc 

Ilft^ (14 0mg) ^«tbT#fc. 
1 H — NMR (DMSO-d 6 ) 5:1. 83-1. 91 (2H, m) , 2. 0 
9-2. 19 ( 2 H, m) , 2. 59, 2. 60 ( 3 H, each s), 2. 
8 2- 2. 9 0 (4H, m) , 3. 15 (2H, br, s) , 3. 44-3. 6 
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7 (2H, br. s) , 4. 3 4-4. 6 3 (4H, m) , 7. 12 ( 1 H, 
d, J = l. 2Hz) , 7. 16 (1H, dd, J = 8. 8, 2. 1Hz) , 

7. 39 (1H, d, J = 8, 8Hz), 7. 6 9 ( 1 H, d, J = 2. 1H 
z) . 7. 8 8, 7. 8 9 (1H, each s), 8. 81 (1H, d, J = 

8. 6Hz) , 8. 97 (1H, d, J = 8. 6Hz) , 11. 37 (1H, b 
r. s) , 11. 76 (1H, br. s). 

MS (ES I) m/z : 5 1 5 (M + H) + . 
[»j5 9] (1R*, 2R*) -N 1 - [ >F-;i/-2 — r 

;W -4- (n, N-^^;kfr;w^E-< ;v) -n 2 - [ (5-* 

^;V-4, 5, 6, 7-fb7tFDf7^U [5, 4-c] tfU^>-2 — f 



1 H — NMR (DMSO-d 6 ) 5 : 1. 8 4- 1. 9 5 (2H, m) , 2 . 1 
2-2. 2 2 ('2 H, m) , 2. 8 5 (3H, s) , 2. 8 8 (3H, s) , 
3. 01 (3H, s ) , 3. 05-3. 10 (1H, m) , 3. 15 (2H, b 
r. s) , 3. 2 9 - 3. 5 3 (2H, m) , 4. 3 4-4. 6 3 (4H, 
m) , 7. 11 (1H, s) , 7. 15 (1H, dd, J = 8. 7, 1. 7H 
z) , 7. 38 (1H, d, J = 8, 7Hz) , 7. 69 (1H, d, J = l. 
7Hz) , 8. 64 (1H, d, J = 8. 6Hz) , 8. 97 (1H, d, J = 
8. 8 Hz) , 11. 39 (1H, br. s), 11. 76 ( 1 H, s). 
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MS (ESI) m/z : 5 2 9 (M + H) + . 

imMM6 0l (1R*. 2R*) [ (5-^nn-r>H 

— )V-2 — UV) %)\<t$~)V) ] — N 2 — [ (5-*=P;i/-4, 5, 6, 7-f 

h7tFDWD [5. 4-c] tfu>>;i/-2— r;w #;v^~;w -1, 2 



1) (1R*, 2R*) 2-^n^>^75> % 
(4 7 0mg) £N, N-^^fMMTS H (5ml) fc»j»U MJ 

X~P;KT^> (0. 9 6 6ml) &&&5 -i? P n-f > \^—)V- 2 -%)V&>Wt 
p--hD7i^X^r^ (8 0 5mg) $iD^Ttl&T!4SF«Lfco 

w^MffiT^^ u ^ d d * ^ «k ztm mn-fcmi- b u # a?jc^& 

1 : 9) -VmWkVX (1R*, 2R*) -4-^h^v-N 1 - [ 

>F-;i'-2— f;w ] -i, 2-^p^>i?75> (4{i 

©fi#£M4#©$&&«0 (2 6 8mg) &t«ibT#fe 0 

2) ±fB©£/£#/ (2 6 8mg) 2 iPItC^CT, 

^^y^-^H^ Mib, ^M^#J©3i#:M'[»A (7 5mg) 
tf£#Stt#B (7 0mg) zntto 

1 H — NMR (DMSO-d 6 ) 6:1. 70-2. 15 (4H, m) , 2. 9 
0 (3H, s) , 3. 0 0- 3. 9 0 (8H, m) , 4. 10-4. 80 (4 
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H, m) , 7. 08 (1H, s) , 7. 16 ( 1 H, d, J = 8. 8Hz) , 
7. 38 (1H, d, J = 8. 8Hz) , 7. 69 ( 1 H, s) , 8. 56 (1 
H, d, J = 8. 8Hz) , 8. 88 (1H, d, J = 8. 3Hz) , 10. 9 
6 (1H, br. s) , 11. 75 ( 1 H, br. s) . 
MS (FAB) m/z : 4 8 8 (M + H) + . 
iLfam-BfeB : 

a H — NMR (DMSO-d 6 ) 5:1.60-2. 10(4H, m), 2. 8 
9 (3H, s), 3. 00-3. 70 (7H, m) , 3. 70-3. 90 (1 

H, m) , 4, 2 0 -4. 8 0 (4H, m) , 7. 0 5 - 7. 2 0 (2H, 
m) , 7. 38 (1H, d, J = 8. 8 Hz), 7. 68 ( 1 H, s) , 8. 5 
9 (1H, d, J = 8. 3Hz) , 8. 90 ( 1 H, d, J = 8. 5Hz) , 1 

I. 26 (1H, br. s ) , 11. 74 (1H, br. s). 
MS (FAB) m/z : 48 8 (M + H) + . 

U (1R*, 2R*) ~4-^>^)V^->-N 1 - [ (5-^DD 
-<>H-;V-2 — ()V) ti)V^)V) ] — N 2 — [ (5-*3\>l/-4, 5, 6, 
7-Th7bHn?ryn [5, 4-c] tfUv ? >-2— #;i^-;KI - 
1, 2-^D^>^>y75> (5t#S^A*J;tJf5£^Stt#B) 



^5 6tRlttO^T, (1R*, 2R"\ 4R*) ^(1R*. 2R 
*, 4S*) -4-^>z^)U^-^>-N 1 - [ (5-^DD-f>^-2 — r 
;W ] -l, 2 -^^n^>^>^T^>o?^W^^Mf^#j 
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1 H — NMR (CDC 1 3 ) 5:1. 75-1. 95 (2H, m) , 2. 50 
(3H, s), 2. 60-2. 70 (1H, m) , 2. 70-2. 90 (5H, 
m) , 3. 65 (1H, d, J = 1 5 . 4Hz) , 3. 74 ( 1 H, d, J = l 
5. 6Hz), 4. 10-4. 20 (1H, m) , 4. 30-4. 45 ( 2 H, 
m) , 4. 47 (1H, d, J = ll. 7Hz) , 4. 58 (1H, d, J = l 
2. 0Hz) , 6. 88 (1H, d, 1 = 2. 2Hz) , 7. 20 (1H, d. 
d, J = 8. 6 and 2. 0Hz), 7. 30-7. 40 (6H, m) , 
7. 50 (1H, d, J = 5. 4Hz) , 7. 58 ( 1 H, d, J = 7. 3H 
z) , 7. 63 (1H, d, J = 2. 0Hz) , 9. 19 (1H, br. s) . 
MS (FAB) m/z : 5 6 4 (M + H) + . 
ft#S&#B : 

*H — NMR (CDClg) <5 : 1. 8 0- 2. 0 0 (2H, m) , 2. 45- 
2. 55 (1H, m) , 2. 49 (3H, s) , 2. 70-2. 90 (5H, 
m) , 3. 65 (1H, d, J = 15. 8Hz) , 3. 72 ( 1 H, d, J = l 
5. 2Hz) , 4. 15-4. 30 (2H, m) , 4. 48 ( 1 H, d, J = l 
1. 3Hz) , 4. 52 (1H, d, J = ll. 5Hz), 4. 55-4. 70 

(1H, m) , 6. 68 (1H, d, J = l. 7Hz) , 7. 18 (1H, d. 
d, J = 8. 7 and 2. 0Hz), 7. 20-7. 35 (6H, m), 
7. 42 (1H, d, J = 7. 8Hz) , 7. 56 ( 1 H, d, J = l. 7H 
z) , 7. 60 (1H, d, J = 6. 4Hz) , 9. 31 ( 1 H, br. s) . 
MS (FAB) m/z : 5 6 4 (M + H) + . 

mmM6 2] (1R*, 2R*) -N 1 - [ (5 -^DP<> F— ;p- 2 — T 

;W ^j;i/^^;P) ] -4-tFn^>-N 2 - [ (5-^^-4, 5, 6, 7 
-f h5t FD^77a [5, 4-c] tfU 2 — f;v) - 
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^DD^^> (10 0ml) lZz?*^frX)V7J F (8ml) & £ ZfifoH&k 

m.ikT)v^-vi± (2. og) mnm6 iT#mift#B 

(1. 2 0g) §ip^ iST8. 5^m#bfc 0 TO^iffiTMb, ^ 
^>:^^/-;i/=9 : 1) TflMttU Hfiffr* (0. 9 3 g) £<D5|ft 

* (lOOmg) fci^^x^y-;p^^jp^T^Lfe©^^ MffiT^ 
1U *J@fc^ (8 4mg) ^t«ilT#fe. 
1 H — NMR (DMSO-d 6 ) 5 : 1. 5 5 - 1. 7 0 ( 1 H, m) , 1 . 8 
5-1. 95 (2H, m) , 2. 25-2. 35 ( 1 H, m) , 2. 93 (3 
H, s) , 3. 0 0 - 3. 2 0 (2H, m) , 3. 3 5 - 3. 7 0 (2H, 
m) , 4 . 15-4. 2 5 ( 1 H, m) , 4. 30-4. 75 ( 3 H, m) , 
7. 13 (1H, d, J = 2. 2Hz) , 7. 15 ( 1 H, d. d, J = 8. 8 
and 2. 2 Hz) , 7. 38 (1H, d, J = 9. 3 Hz) , 7. 67 

(1H, s) , 8. 57 (1H, d, J = 8. 1Hz) , 8. 88 ( 1 H, d, 
J = 8 . 3 H z ) , 10. 79 ( 1 H, br. s ) , 11. 72 (1H, s). 
MS (FAB) m/z : 47 4 (M + H) + . 

[HSfefll 6 3 ] (1R*, 2R*) -4-Tir h^^-N 1 - [ (5-^DD^f> 

F— ;v-2— f;w *;i/fc;i/) ] -n 2 - [ (5-^^;i/-4, 5, 6, 7- 

f h7bHDf7yn [5, 4-c] tfD^>-2 — ts)W^)V\ -1, 
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mmm e 2 T#rc \£#^i4#b (208mg) ^ ^ u > (3mi) \zmm 

U TtWn^F (3 5. 5 til) SSiTCftl*., 3. 5B#r B 1M#bfco 

fc»«&g*U iS^OD^^> : ^+h>=l : lTllft^ffcU HCH-fb 
-&#f (1 8 Omg) £f#fc 0 

1 H — NMR (CDC 1 8 ) 5:1. 70-1. 85 ( 1 H, m) , 2. 00- 
2. 15 (1H, m), 2. 06 ( 3 H, s) , 2. 20-2. 35 ( 1 H, 
m) , 2. 50 (3H, s), 2. 70-3. 10 ( 5 H, m) , 3. 66 (1 
H, d, J = 15. 1Hz) , 3. 73 (1H, d, J = 15. 4Hz) , 4. 
05-4. 20 ( 1 H, m) , 4. 60-4. 75 ( 1 H, m) , 5. 15- 

5. 30 (1H, m) , 6. 90 ( 1 H, d, J = 1. 2Hz) , 7. 21 (1 
H, d. d, J = 8. 8 and 2. OHz) , 7. 31 ( 1 H, d, J = 
8. 5Hz) , 7. 48 (1H, d, J = 7. 8Hz) , 7. 63 ( 1 H, d, 

J = 2. OHz) , 7. 67 (1H, d, J = 5. 4Hz) , 9. 30 ( 1 H, 
b r . s ) . 

MS (FAB) m/z : 516 (M + H) + . 

IMMffl 6 4 ] (1R*. 2R*) -N 1 - [ (5-^nni'>F-;i/-2-< 
;k) - 4 - 1 Fn^pwi'-N 2 - [ (5-^5^-4, 5, 

6, 7-fh7tFDf7yn [5, 4-c] t°U>?>-2 — f;W 
M -1, 2-^D^>y75> CfcteBftttA) 
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1) (1R*, 2R*) -4-*<>z?)y3r*rz/*^)V-N x - C (5-^DP-f> 
F— ;U-2— t)V) fj)Vi$~)V] -1, 2-^P^>y75> (7 9 4 
mg) £N, N-y^fMM75H (150ml) £ig#?U 5-pWl/- 
4, 5, 6, T-rh^tHn^/D [5, 4-c] tf U z?>~ 2 -JH)Vi$> 
m 'Jmi (6 9 4mg) , 1 -b FD^y^>y hU7^-;H*fP* 

(6img) , l- (3-^^^;PT^/yot!;i/) - 3-x^;kfr;v^>M $ 

H (1. 15g) SJn^M^WLfc. SJ«£MEETiiffiU 

^^>:7th>=2 : 1) till, (1R*, 2 R *) - 4 -^:>i>71^^ 

v^^p-n 1 - [ (5 -^nu-r >f-;p- 2 — op) -n 2 - 

[ (5-^3Vl/-4, 5, 6, Z-fh^kFD^/D [5, 4-c] fcfUv* 

>-2— r;w #;i/7fc;i/] -i, 2 - y^n^>^>^75 ><Dim^mkA 
(3 7 8mg) ^£r£3/J»I4#:B (3 5 4mg) £#fc 0 

! H-NMR (CDC 1 3 ) 5 : 1. 5 0 - 1. 5 3 ( 1 H, m) , 1. 76- 
1. 84 (1H, m) , 2., 3 1-2. 40 (2H, m) , 2. 49 (3H, 
s), 2. 51-2. 59 (1H, m) , 2. 72-2. 93 (4H, m) , 
3. 38-3. 50 ( 2 H, m) , 3. 66 ( 1 H, d , J = 1 5 . 4Hz) , 

3. 73 (1H, d, J = 15. 4Hz) , 4. 10-4. 19 ( 1 H, m) , 

4. 3 8-4. 4 7 (1H, m) , 4. 55 (2H, s) , 6. 88 ( 1 H, 
s) , 7. 20 (1H, dd, J = 8. 8, 1. 5Hz), 7. 25-7. 37 
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(6H, m) , 7. 55 ( 1 H, d , J = 6. 3Hz) , 7. 64 ( 1 H, 
s) , 9. 16 (1H, s) . 
MS (FAB) m/z : 5 7 8 (M + H) + . 

1 H — NMR (CDC 1 3 ) 5:1. 40-1. 51 ( 1 H, m) , 1. 83- 
1. 92 (1H, m), 2. 10-2. 18 (1H, m) , 2. 49 ( 3 H, 
s) , 2. 51-2. 68 (2H, m) , 2. 7 3- 2. 9 4 (4H, m) , 
3. 39-3. 49 (2H, m) , 3. 63 (1H, d, J = 15. 4Hz) , 

3. 72 (1H, d, J = 15. 4Hz) , 4. 14-4. 23 ( 1 H, m) , 

4. 41-4. 50 (2H, m) , 4. 54 (2H, s) , 6. 72 (1H, 
d, J = l. 7Hz) , 7. 17 (1H, dd, J = 8. 8, 2. 0Hz) , 
7. 2 7 - 7. 4 2 (6H, m) , 7. 57 (1H, d, J = l. 7Hz) , 
7. 66 (1H, d, J=6. 1Hz) , 9. 41 ( 1 H, s) . 

MS (FAB) m/z : 5 7 8 (M + H) + . 

2) *JSM6 2tPI«0^t < kt), ±tB<Z>3£#Ste#A©^>$?;i^£l&* 
U «H^« (2 6 9mg) £#fc 0 

1 H — NMR (DMSO-d 6 ) 6 : 1. 41-1. 52 ( 1 H, m) , 1.6 
9-1. 90 (2H, m) , 2. 03-2. 30 (2H, m) , 2. 90 (3 
H, s), 3. 09-3. 19 (2H, m) , 3. 40-3. 73 (5H, 
m) , 4. 40-4. 7 4 (4H, m) , 7. 11 (1H, s) , 7. 15 (1 
H, dd, J = 8. 6, 2. 0Hz) , 7. 38 ( 1 H, d, J = 8. 6H 
z) , 7. 69 (1H, J = l. 7Hz), 8. 52 ( 1 H, J = 8. 6H 
z), 8. 88 (1H, J = 8. 6Hz), 11. 07 (1H, br. s), 1 
1 . 7 4 ( 1H, s) . 
MS (FAB) m/z : 4 8 8 (M + H) + . 
[WI6 5] (1R*, 2R*) -N 1 - [ (5-^DD-T>F— ;l/-2--T 
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6, 7 -Th7tFDf7V'P [5, 4-c] tf U v>- 2 --f;l/) 



mrnm 64®d ntfe^^^B ^ e> , 64©2) t iwitt^ it, 

1 H — NMR (DMSO— d 6 ) 6 : 1. 3 5 - 1. 4 0 ( 1 H, m) , 1. 7. 
8-1. 90 (2H, m) , 2. 01-2. 11 (1H, m) , 2. 19-2. 
30 ( 1 H, m) , 2. 91 (3H, s ) , 3. 10-3. 77 ( 7 H, m) , 
4. 27-4. 78 (4H, m) , 7. 09 ( 1 H, s) , 7. 15 ( 1 H, 
d, J = 8. 8Hz) , 7. 38 ( 1 H, d, J = 8. 8Hz) , 7. 69 (1 
H, s) , 8. 52 (1H, d, J = 8. 3Hz) , 8. 90 ( 1 H, d, J = 
8. 3Hz), 10. 97 (1H, br. s ) , 11. 73 ( 1 H, s). 
MS (FAB) m/z : 4 8 8 (M + H) + . 
[WI6 6] (1R*, 2R*) -N 1 - [ (5-^nn<>H-JV-2 — T 

;P) #;i^-;Kl [ (5-^^-4, 5, 

6, 7-fh7tHaf7ya [5, 4-c] tfU^>-2 — r;v) 

;H -l, 2-^n^>i?75> (&##M4#;a) oyt^m&fcoftm 

mill&W 6 4 A (2 0 0mg) ^CHIRALPAK AD 

(^V-fe;Wb#) »fcHPLC (^+J-> : -ry7 0 ntf;i/r;i/rr-;i/ : >?x 
^75>=8 0 : 2 0 : 0. 5 ; r^3S : 12ml/^) fc<fc 
Sib, 4 5^Mbfc»lt#:Alt6 2^fcSHib^fWA2^| 

7to * wn©^^stt#:fc i mmmm ami) ^sn^M^^bfe©^, m« 




OH 



CI 



— N 
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&«ffiT»*8U T^ISttftAKTJllt (9 2mg) ^i^fWA2 0 

mmm. (7 4mg) s^M««ii/x#&. 

J H-NMR (DMSO-d 6 ) (5:1. 41-1. 52 (1H, m) , 1. 6 
9-1. 90 (2H, m) , 2. 03-2. 30 (2H, m) , 2. 90 (3 
H, s) , 3. 09-3. 19 (2H, m) , 3. 4 0 - 3. 7 3 ( 5 H, 
m) , 4. 40-4. 74 (4H, m) , 7. 11 (1H, s ) , 7. 15 (1 

H, dd, J = 8. 6, 2. 0Hz) , 7. 38 (1H, d, J = 8. 6H 
z) , 7. 69 (1H, J = l. 7 Hz) , 8. 52 ( 1 H, J = 8. 6H 
z), 8. 88 (1H, J = 8. 6Hz), 11. 07 (1H, br. s), 1 

I. 74 (1H, s) . 

MS (FAB) m/z : 4 8 8 (M + H) + . 

x&m&fcA 2 (Dmm : 

1 H-NMR (DMSO-d 6 ) 6 : 1. 41-1. 5 2 ( 1 H, m) , 1 . 6 
9-1. 90 (2H, m) , 2. 03-2. 30 (2H, m) , 2. 90 (3 
H, s) , 3. 09-3. 19 (2H, m) , 3. 4 0 - 3. 7 3 ( 5 H, 
m) , 4. 40-4. 7 4 (4H, m) , 7. 11 (1H, s) , 7. 15 (1 

H, dd, J = 8. 6, 2. 0Hz) , 7. 38 (1H, d, J = 8. 6H 
z) , 7. 69 (1H, J = l. 7Hz) , 8. 52 (1H, J = 8 . 6H 
z) , 8. 88 (1H, J = 8. 6 Hz) , 11. 07 (1H, br. s) , 1 

I. 7 4 (1H, s) . 

MS (FAB) m/z : 4 8 8 (M + H) + . 
Mf!|6 7] (1R*, 2R*) -N 1 - [ (5-^Dn<>F";V-2-^f 

;i/) -4-hKP^f^-N 2 - [ (5 — (v7u&v-4, 

5, 6, 7-fh7bFD 7 c 7yn [5, 4-c] fc!U 2 — iVW 

-1, 2-y^n^>^75> *«tft CftftJIftttA) 
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1) »16 4©1) tmm(Djjfe-C, (1R*, 2R*) 

-y^^Jl-N 1 - [ (5 -Zuu^y K— 2 — OV) - 1 , 2 

- y // D^>^7 >^7 $ >^ 5 V7°n t°Jl/ - 4 , 5, 6, 7-fh7kb*D 

frya [5, 4-c] tfu^>-2— U3^a&^e>, 
(1R*, 2R*) -4-^>^;i/^->^^;i/-N 1 - [ (5-^PU-r>H — 
;i/-2— - f;W -n 2 - [ (5 -fV7°n tf;i/-4, 5, 6, 7- 

fhytHDfTyn [5, 4-c] fcfU>*>-2— f;W -i, 

] H-NMR (CDC 1 3 ) 5:1. 12 (6H, d, J = 6. 4Hz), 1. 
53-1. 63 (1H, m) , 1. 75-1. 85 ( 1 H, m) , 2. 29- 
2. 39 ( 2 H, m) , 2. 47-2. 58 (1H, m) , 2. 78-3. 02 

(5H, m) , 3. 3 7 -3. 4 9 (2H, m) , 3. 76 ( 1 H, d, J = l 
5. 1Hz) , 3. 83 (1H, d, J = 15. 1Hz), 4. 15-4. 23 

(1H, m) , 4. 40-4. 50 (1H, rri) . 4. 54 (2H, s), 6. 
88 (1H, d, J = l. 7Hz) , 7. 16 ( 1 H, dd, J = 8. 8, 2. 
0Hz) , 7. 2 7- 7. 3 8 (6H, m) , 7. 58 (1H, d, J = 7. 3 
Hz) , 7. 60 (1H, s) , 7. 64 (1H, d, J = 5. 6Hz) , 9. 
5 6 (1H, s) . 

MS (FAB) m/z : 6 0 6 (M + H) + . 

1 H — NMR (CDC 1 3 ) 5:1. 12 ( 1 H, d, J = 6. 6Hz), 1. 
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42-1. 52 ( 1 H, m) , 1. 82-1. 92 ( 1 H, m) , 2. 10- 
2. 20 (1H, m) , 2. 48-2. 68 (2H, m) , 2. 80-3. 02 

(5H, m) , 3. 40-3. 49 (2H, m) , 3. 77 ( 1 H, d, J = l 
5. 5Hz) , 3. 83 (1H, d, J = 1 5. 5Hz) , 4. 15-4. 25 

(1H, m) , 4. 42-4. 52 ( 1 H, m) , 4. 53 (1H, d, J = 
1. 0Hz) , 6. 74 (1H, d, J = l. 5Hz) , 7. 17 (1H, d 
d , J = 8 . 8, 2. 0 H z ) , 7. 27-7. 37 ( 6 H, m) , 7. 41 

(1H, d, J = 7. 8Hz) , 7. 57 ( 1 H, d, J = 2. 0Hz) , 7. 
68 (1H, d, J = 6. 1Hz) , 9. 5 1 ( 1 H, s) . 
MS (FAB) m/z : 6 0 6 (M + H) + . 

2) g£3®#!l6 4©2) £ITO©;&8sfc<ktK ±iB0&#Stt#Aj&> &*)Sfl$^*b 

1 H — NMR (DMSO-d 6 ) 6 : 1. 3 0 - 1. 4 0 (6H, m) , 1.4 
3-1. 53 (1H, m), 1. 71-1. 91 (2H, m) , 2. 09-2. 
16 ( 1 H, m) , 2. 19-2. 31 ( 1 H, m) , 3. 04-3. 15 (1 
H, m) , 3. 3 4 - 3. 7 7 ( 7 H, m) , 4. 3 0 -4. 6 7 (4H, 
m) , 7. 12 (1H, s) , 7. 16 ( 1 H, d, J =8. 8Hz) , 7. 4 
0 (1H, d, J=8. 8Hz) , 7. 69 (1H, s), 8. 56 ( 1 H, 
d, J = 8. 3Hz), 8. 85 (1H, d, J = 8. 3Hz), 11. 42 
(1H, br. s), 11. 77 (0. 5H, s ) , 11. 80(0. 5 H, 
s) . 

MS (FAB) m/z : 5 1 6 (M + H) + . 

imMM6 8] (1R*, 2R*) — N 1 — [ (5-^DD<>F"JV-2 — ( 
)V) jjJVtf~M [ (5 — T V^Dtf;i/-4, 

5, 6, 7-Th7hh*P?7yP [5, 4-c] h°D>>>-2 — OV) %)Vtf 
n;W -l, 2->^n^>^>> ? y5> ilBIS (SMft^B) 
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1 H — NMR (DMSO-d 6 ) d : 1. 30-1. 39 (6H, m) , 1. 4 
0-1. 54 (1H, m) , 1. 75-1. 90 (2H, m) , 2. 02-2. 
11 ( 1 H, m) , 2. 18-2. 30 ( 1 H, m) , 3. 05-3. 15 (1 
H, m) , 3. 30-3. 55 ( 5 H, m) , 3. 60-3. 79 (2H, 
m), 4. 29-4. 38 (1H, m) ; 4. 41-4. 67 (3H, m) , 

7. 10 (1H, s) , 7. 15 (1H, d, J = 8. 8Hz) , 7. 39 (1 
H, d, J = 8. 8Hz) , 7. 69 (1H, s) , 8. 54 (1H, d, J = 

8. 5Hz) , 8. 87 (1H, d, J = 8. 5Hz) , 11. 29 ( 1 H, b 
r. s) , 11. 75 (0. 5H, s) , 11. 78 (0. 5 H, s). 

MS (FAB) m/z : 516 (M + H) + . 
[§I»!J6 9] (1R*. 2R*) — N 1 — [ ( 5 - £ d 1=K > 2 --f 

-n 2 - C [5- (1, i-^jv-2-tFn^>x5 : 

-4, 5, 6, 7-fh7b^D^7^D [5, 4-c] t°Uv>-2--T 

;W -4-kFu^?;i/-i, 2 ->^D^>^>i?75 > 



1) H»J2 tH»©*j*Tf, (1R*, 2R*) -4-^>^;V^>-^^;l/ 
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— N 1 — [ (5-^nn-r>F— )]/- 2 — OV) -l, 2-~>^n 

W>$?7^>t5- [2- (tert-7^y7x^>UM^» - 

1. l -e^^;i/x^p;i/] -4, 5, 6, 7-fh7t^n^r;a [5, 4- 
c] h°Uy>-2- r;i/) #;]/^>g£ U5^Aii><o, (1R*, 2R*) - 
4-^>^;V^~>^5P;i/-N 1 - [ [5- [2- (tert-7'W7x- 
JPyUM+y) -1, 1 -z?*^)VX.?-)V] -4, 5, 6, 7-fh7tFD 

[5, 4-c] tfU^>-2— r;W — N 2 — [ (5-# 

nn-f>H-^-2-^f;W -i, 2 -y^D^>y75 >tf> 

Yl#:^##A : 

1 H — NMR (CDC 1 3 ) 5:1. 05 ( 9 H, s) , 1. 168, 1. 17 
1 (6H, each s), 1. 53-1. 61 ( 1 H, m) , 1. 76-1. 
88 (1H, m) , 2. 30-2. 37 (2H, m) , 2. 78-2. 79 (2 
H, m) , 2. 8 7 - 2. 9 0 ( 1 H, m) , 2. 9 6 - 3. 0 0 ( 1 H, 
m), 3. 37-3. 47 (2H, m) , 3. 58 (2H, s), 3. 96 (1 
H, a, J = 13. 1Hz) , 4. 41-4. 45 (1H, m) , 4. 51- 
4. 57 (2H, m) , 6. 88 (1H, d, J = l. 5Hz) , 7. 17 (1 
H, dd, J = 8. 8, 2. 0Hz) , 7. 2 3- 7. 4 3 (1 2H, m) , 
7. 52 (1H, d, J = 7. 6Hz) , 9. 37 (1H, br. s) . 
ftfcm&fcB : 

1 H — NMR (CDC 1 3 ) 6:1. 05 ( 9 H, s ) , 1. 17 (6H, 
s) , 1. 43-1. 47 (1H, m) , 1. 85-1. 88 (1H, m) , 

2. 09-2. 14 (1H, m) , 2. 58-2. 6 3 ( 1 H, m) , 2. 78 
-2. 79 (2H, m) , 2. 86-2. 90 ( 1 H, m) , 2. 96-3. 0 
0 (1H, m) , 3. 3 8 - 3. 4 6 (2H, m) , 3. 59 (2H, s) , 

3. 95 (1H, q, J = 13. 3Hz), 4. 15-4. 20 ( 1 H, m) , 
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4. 4 5-4. 5 6 (3H, m) , 6. 74 (1H, d, J=2. 0Hz) , 
7. 16 (1H, dd, J = 8 . 8, 2. 0Hz) , 7. 2 7 -7. 4 3 (1 2 

H, m) , 7. 57 (1H, d, J = 2. 0Hz) , 9. 48 ( 1 H, br. 
s) . 

2) ±SB©3£#&f£#A (2 8 8mg) ^DO^^> (2 0ml) fcJB»b 
F (1. 15ml) > M%M4kT)V5.—V& (3 5 0mg) £ 
inX^TlBtr^#Ufco KJ&&fcl££2KRfc^UtfA*»SE (10 
ml) ^DP^^>T'itBl, WflS^/JcM^-hU^AT^Mb 

D7h^77-{- (y/7DD/^>:^^/"jl/=9 : 1) 
(1R*, 2R*) -N 1 - [ [5- [2- (tert-»^7x^>'JjV 
-1, 1-y^fikX^] -4, 5, 6, 7-fh7kFn^7V*D 
[5, 4-c] k°U^>-2 — r;W -N 2 - [ (5-!>DD^> 

F~;V-2— OP) 2-^d^> 
^>i^T^> (5a#S##A) (18 4mg) &#JH5@#£bT#fc. 
1 H — NM R (CDC1 3 ) 6:1. 04 (9H, s) , 1. 15 (6H, 
s) , 1. 54-1. 62 (1H, m) , 1. 73-1. 81 (1H, m) , 

I. 99-2. 25 (2H, m) , 2. 34-2. 38 (2H, m) , 2. 67 
-2. 85 ( 3 H, m) , 2. 92-2. 97 (1H, m) , 3. 48-3. 6 
2 (4H, m) , 3. 93 (1H, q, J = 1 5. 6Hz), 4. 20-4. 2 
8 (1H, m) , 4. 47-4. 56 ( 1 H, m) , 6. 89 (1H, s) , 
7. 11-7. 18 (1H, m) , 7. 24-7. 27 (1H, m) , 7. 32 
-7. 43 (6H, m) , 7. 54 ( 1 H, d, J = l. 7Hz) , 7. 63 

(4H, dd, 3=7. 8, 1. 5Hz) , 7. 9 0- 7. 9 2 (2H, m) , 
10. 13 (1H, b r . s) . 
MS (FAB) m/z : 7 8 4 (M + H) + . 
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3 ) _h|B© 2 ) T#fciL#:S'I4# A ( 1 8 0 m g ) £ 1 MM^ b ? 7^)V7 >=E 
A 7^ F ©t h 7 1 K D 7 7 >if (2ml) C»#U SfflT?— Ift 
4f^L/fc 0 RjSttfc^PP^^>, 1^7jc^7"hU-7A7]C^^J:^Wt 

nYh^77>f- (^dd^^> : ;V= 19 : l) TftS^bfco #6 

n&*&5N£ & ;* * y —Mzmm l, , i»ix^/-«(2 2 9 /ii) s 
mtl. mm^jv^ia^xmm^m&Tizmmv, wmtt&® <6 3m g ) 

1 H — NMR (DMSO-d 6 ) <5 : 1. 3 3 - 1. 5 0 (8H, m) , 1 . 7 
0-1. 91 (2H, m) , 2. 07-2. 14 (1H, m) , 2. 23-2. 
2 4 (1H, m) , 3. 04-3. 10 ( 1 H, m) , 3. 27-3. 44 (4 
H, m) , 3. 5 7 - 3. 7 0 (2H, m) , 3. 9 2 - 3. 9 5 ( 1 H, 
m), 4. 29-4. 72 (4H, m) , 5. 81 ( 1 H, br. s), 7. 1 
1 (1H, s) , 7. 15 (1H, dd, J = 8. 6, 2. 0Hz) , 7. 39 
(1H, d, J = 8 . 6Hz) , 7. 68 (1H, d, J = 2. 0Hz) , 8. 
53-8. 56 (1H, m) , 8. 83 ( 1 H, d, J = 8. 3Hz), 10. 
36 ( 1 H, br. s ) , 1 1. 75, 11. 77 (1H, each s). 
MS (ESI) m/z : 5 4 6 (M + H) + . 

(1R*, 2 R*) -N 1 - [ (5 -^DP-f y 2 -- f 

) 

. / 

;V) ^;i/7^-;n -n 2 - [ [5- (l, l - 2 - 1 Fn^yif 

)V) -4, 5, 6, 7-fh7fcFnf7ya [5, 4-c] tfU^>-2—f 
(£#:JI'I»B) 
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OH 



CI 



HO 



H 



0 



mmmQ9(Dl) T#£ (IK*, 2R*) -4-^>z^)^^rzy^)]/~N 1 

- [ (5-^pn-r>F— )V- 2 — t)V) -n 2 - [5- [2- 

( t e r t -^W7xnJV->ij;i/) ^^r^>- 1, 1 -^pWVX^H - 
4, 5, 6, 7-fh7tFD^/D [5, 4-c] tf U 2 — f ;W % 

-l, 2 -^n^>/75> (tL#Mtt-f*B) <D^>z?)Vm%: 

i&SL&m, mmme 9©3) tmmo-xmz&v), tert -y?^7i- 

1 H — NMR (DMSO-d 6 ) 5 : 1. 3 2- 1. 4 6 (8H, m) , 1.7 

8- 1. 91 (2H, m) , 2. 03-2. 10 ( 1 H, m) , 2. 24 (1 
H, m) , 3. 05-3. 11 ( 1 H, m) , 3. 26-3. 37 ( 3 H, 
m), 3. 58-3. 69 (2H, m) , 3. 92 (1H, br. s) , 4. 2 

9- 4. 36 (1H, m) , 4. 5 2-4. 7 2 (4H, m) , 5. 80-5. 
81 (1H, m) , 7. 10 (1H, s) , 7. 15 ( 1 H, d, J = 8. 8H 
z) , 7. 39 (1H, d, J = 8. 8Hz) , 7. 69 (1H, s), 8. 5 
3 (1H, d, J = 7. 6Hz) , 8. 86 ( 1 H, d, J = 8. 1Hz) , 1 
0. 28 ( 1 H, br. s ) , 11. 75, 11. 76 ( 1 H, each 
s) . 

MS (ESI) m/z :5 4 6 (M + H) + . 

[»!7i] or*, 2R*) -4-^;i//i ; e-r;j/^^^^;i/-N 1 - 
[ >F-;i/-2—f;i/) jfr^n;!/] — N 2 — [ (s-^^- 

4, 5, 6, 7 -fh^bFDWo [5, 4-c] try 2 —f ;W * 
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(1R\ 2R*) -N 1 - [ (5-^D0-f>HI'-2 — OV) %JV&~ 
M [ (5-*9\N/-4, 5, 6, 7-fh7 

tFofyyn [5, 4-c] tfU^>-2— i)V) tl)V#~)V\ -1, 2--> 
^P^>y75> (5i#:^tt#A) (2 0 0mg) *rh7kFn77> 
(8 0ml) Kill, tf'J> ? > (100/il) i7nnft7i 

(l 5 6 m l) SJa^^T l 0#jf#b7t o Kmmz*? ; ~M>m%uT 
>^~T (10ml) %]NXMWT-mmisf£ 0 

\z*#y-)], : y^nn^^>=l : 9(DmWi (10 0ml) him^yYMi^ 

hw&7kmm (50mi) ^m^mm^^z\f^rc(Dt>, %mm&m7icm 

btf?74~- (y^PD^^>:^^y-Jl/=10 : 1) T*i§gU MmmM 

ia#^#^o rticmtM (imi) ^n^ytw^MBETimib, mm 

tt&m (1 5 lmg) M6@fttLT#fc. 

2 H-NMR (DMSO-d 6 ) 5:1. 44-1. 56 (1H, m) , 1. 7 
0-1. 90 (2H, m) , 2. 05-2. 15 (1H, m) , 2. 35-2. 
45 (1H, m) , 3. 02-3. 26 (2H, m) , 3. 39-3. 72 (2 
H, m) , 3. 8 0 - 3. 9 2 ( 2 H, m) , 4. 3 0 -4. 4 2 (2H, 
m) , 4. 49-4. 59 (1H, m) , 4. 60-4. 70 ( 1 H, m) , 
6. 46 (2H, br. s) , 7. 10 ( 1 H, s) , 7. 14 ( 1 H, dd, 
J = 8. 8, 2. 0Hz) , 7. 38 (1H, d, J = 8. 8 Hz), 7. 68 
(1H, s), 8. 57 (1H, J = 8. 3Hz), 8. 91 (1H, J = 8. 
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3Hz), 11. 48 (1H, br. s), 11. 75 (1H, s). 
MS (FAB) m/z : 5 3 1 (M + H) + . 

mmwn 2] (ir*, 2R*) -n 1 - [ (5 -zuu^ y 2 — r 
;w -4- (n, N-^^;i/#;w^^;i/) ttz/^iv-N 2 

- [ (5-^^-4, 5, 6, 7-rh7kHDWD [5, 4-c] tfU 
A) 




^6605 7 1 (1R*, 2R*) -N 1 - [ 

>H— ;i/-2->r;i/) [ (5-* 

^;i/-4, 5, 6, 7 -f h7t:HD?7yD [5, 4-c] t:U> ? >-2 — T 

1 H — NMR (DMSO-d 6 ) 6 : 1. 5 0 - 1. 6 0 (1 H, m) , 1 . 7 
6-1. 90 (2H, m) , 2. 06-2. 15 (1H, m) , 2. 39-2. 
46 (1H, m) , 2. 75-2. 93 (9H, m) , 3. 14 (2H, br. 
s) , 3. 38-3. 73 (2H, m), 3. 89-3. 90 ( 1 H, m) , 
4. 28-4. 71 (4H, m) , 7. 09 (1H, s) , 7. 15 ( 1 H, d 
d, J = 8. 6, 2. 0Hz) , 7. 37 (1H, d, J = 8. 6Hz) , 7. 
68 (1H, s) , 8. 57 (1H, d, J = 8. 3Hz) , 8. 94 ( 1 H, 
d, J = 8. 3Hz), 11. 42 (1H, br. s) , 11. 74 (1H, 
s) . 
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MS (FAB) m/z : 5 5 9 (M + H) + . 

mMM 7 3 ] (1 R*, 2R*) -n 1 - [ (5-^nn-OF-;i/-2 — r 

)V) fjJbtf—JVl — N 2 — [ (5-^^;i/-4, 5, 6, 7-fh7tFPfT 
yp [5, 4-c] tfU> > >-2— r;u) -4-^ijyj5M 



*«W7 1iBi0^l:J:t), (1R*, 2R*) — N 1 — [ 

;v-2— f;W #;i^-;K] -4-kFn^>^-N 2 - [ (5-* 

5F-;V-4, 5, 6, 7-Th7kFnf7^/D [5, 4-c] tf»J5?>-2— -f 
;W *;i/3j?-;i/] -l, 2-^D^>y7$> (iL^MttfrB) fr58tgg 

1 H — NMR (DMSO-d 6 ) 6 : 1. 4 3 - 1. 5 2 (1H, m) , 1 . 8 
0-1. 90 (2H, m) , 2. 07-2. 17 (2H, m) , 2. 85 (3 
H, s) , 3. 12 (2H, br. s) , 3. 25-3. 65 (1 0H, m) , 
3. 91-4. 0 4 (2H, m) , 4. 32-4. 65 (6H, m) , 7. 08 

(1H, s) , 7. 14 (1H, d, J = 8. 8Hz) , 7. 37 ( 1 H, d, 
J = 8. 8Hz) , 7. 68 (1H, s) , 8. 54 (1H, d, J = 8. 6H 
z) , 8. 93 (1H, d, J = 8. 6Hz) , 11. 40 ( 1 H, br. 
s) , 11. 75 (1H, s). 
MS (FAB) m/z : 6 0 1 (M + H) + . 

[§^#17 4] (±) - trans -4, (^ h^v-^^1/) — N 1 — 
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[ (5 -vuu-i >H-;v- 2 — r;i/) -n 2 - c (5 — tvy°u 

tf;v-4, 5, 6, 7-rh7kHa?rya [5, 4-c] tfUv>-2--r 

-i, 2-uyu^y^y^y^y 
\ 

0 \ 




mmm 2 tmmo^m-v, (+) - trans-4, 4-tfx (^h^->^ 

^)V) — N— [ ;u-2—r;i/) -i, 2--> 

^□^>^>^T^> (3 6 5mg) , 5 --rV7°Pfc°;i/-4, 5, 6, 7 
h7kFa?7Vo [5, 4-c] tfU^>-2— OV) tDV^yW. U^A 
m (3 9 5mg) &&Zfl -b H n^->^>V> U T V^-;H TKfatl (3 1 
mg) £N, N-y^?MJVA75 F (50ml) ICigflIU 1- (3-^pt 

9-)vy^yy"u}dM - 3-x^;v#;i^>m^ til (5 7 5mg) &tg 

&m£i>x$iffc-m£z>z.£\z£V). wmfc&® (3oo mg ) &®m&Mma%. 

! H-NMR (DMSO-d 6 ) «5 : 1 . 33 (6H, br. s), 1. 59- 
1. 72 ( 1 H, m) , 1. 80-1. 95 ( 1 H, m) , 3. 01-3. 14 

(1H, m) , 3. 18-3. 45 ( 1 2 H, m) , 3. 60-3. 80 (2 
H, m) , 4. 3 0-4. 6 9 (4H, m) , 7. 11 ( 1 H, s) , 7. 15 

(1H, dd, J = 8. 5, 2. 0Hz) , 7. 39 (1H, d, J = 8. 5H 
z) , 7. 69 (1H, d, J = 2. 0Hz), 8. 49 (1H, d, J = 8. 
3Hz) , 8. 80 (1H, d, J = 8. 3Hz), 11. 11 (1H, br. 
s), 11. 69-11. 8 0 ( 1 H, m) . 
MS (FAB) m/z : 5 7 4 (M + H) + . 

KiM7 5] (±) - trans-4, 4 - tfX (kFn^^) — N 1 
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- [ (5-^nn-r>K-;i/-2-<;i/) tDV^~M -N 2 - [ (5 — (y~7 
nh°;V-4, 5, 6, 7-rh7kFnf7yn [5, 4-c] tf'J^>-2- 

OV) -l, 2-^n^>^>5?75> 



1) *l«|2trafll^jSfe*C, (±) -trans-4, 4 - tf X 

1, 2 - y ^ >>?7 5 i^* 5 --f V 7°P kVk- 4 , 5, 6, 7 

^kHnWD [5, 4-c] t?»j^>-2— r;w #;i^>a* 

(±) - trans-4, 4-k:X (^^^^^WW — N 1 — 

[ (5-/7DP-r>K-;p-2—r;v) #;^n;K! -n 2 - c (5— rv^n 

b°;V-4, 5, 6, 7 -Th7hFDf7yn [5, 4-c] tfU^>-2— -f 

1 H — NMR (DMSO — d 6 ) 5:1. 01 (6H, d, J = 6. 6Hz), 
1. 60-1. 72 (2H, m) , 1. 89-1. 99 (2H, m) , 2. 76 
(4H, br. s) , 2. 8 5- 2. 9 5 ( 1 H, m) , 3. 32-3. 43 
(4H, m) , 3. 6 9-3. 7 4 (2H, m) , 4. 32-4. 44 ( 1 H, 
m) , 4. 48-4. 6 0. ( 5 H, m) , 7. 07 ( 1 H, s) , 7. 13 (1 
H, dd, J = 8. 8, 2. 0Hz) , 7. 2 3- 7. 4 0 ( 1 1 H, m) , 
7. 67 (1H, d, J = 1 . 7Hz), 8. 45 ( 1 H, d, J = 8 . 6H 
z) , 8. 65 (1H, d, J = 8. 6Hz) , 11. 69 ( 1 H, s) . 
MS (FAB) m/z : 7 2 6 (M + H) + . 



OH 
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X H-NMR (DMSO-d 6 ) <5 : 1. 2 2 - 1. 3 9 ( 6 H, m) , 1. 4 
4-1. 60 (2H, m) , 1. 85-1. 98 (2H, m) , 3. 00-3. 
78 (9H, m), 4. 25-4. 80 (4H, m) , 7. 09 ( 1 H, s), 
7. 14 (1H, d, J = 8. 8Hz) , 7. 37 ( 1 H, d, J = 8. 8H 
z) , 7. 67 (1H, s) , 8. 48 ( 1 H, d, J = 8. 5Hz) , 8. 7 
3 (1H, d, J = 8. 5Hz) , 10. 82 ( 1 H, br. s) , 11. 72 
(1H, s) . 
MS (FAB) m/z : 5 4 6 (M + H) + . 

6] (±) -c i s - N 1 - [ (5-^Dn-f>F— )V-2-^)V) 

iuvft—M -n 2 - [ (ft7x>-2->fjW -1, 2-->? 



(±) -c i s -N- [ (5 -^dd-t > K— )V- 2 — r;W fc;^— ;w 

-1, 2-^DW>775> lit (2 0 0mg) £N, N-^^JV 
^JI/AT^ H (1ml) KI»#U hUX^75> (0. 28ml) £>&Zfi2 
-?t7i>^;P»^D'J F (1 1 lmg) £jjn^_> 7 5^«^bfe 0 KJft 

(19 8mg) ^MlilTlfc. 
1 H — NMR (DMSO-d 6 ) d : 1. 2 0 - 1. 8 0 (8H, m) , 3 . 5 
2 (IE br. s), 3. 97 ( 1 H, br. s) , 6. 86 (1H, t, J 
= 4. 5Hz), 7. 01 (1H, s) , 7. 17 ( 1 H, dd, J = 8. 3, 
2. 2Hz) , 7. 43 (1H. d, J=8. 6Hz) , 7. 51 ( 1 H, 
s) , 7. 60-7. 70 (2H, m) , 7. 73 ( 1 H, s) , 7. 80 (1 
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H, d, J = 8. 3Hz) , 11. 71 (1H, s) . 
MS (FAB) m/z : 43 7 (M + H) + . 

mnm7 7] (±)-cis -n 1 - [ (5 -^nn-r >\*-)i>- 2— r;w 

— N 2 — (2-^/-f;W -1, 2 -^n^i^^y ==> 



CI 




*Jfi^|2tra»©^'r, (+) -c i s-N- [ (5-^nn-f ;v 
-2 — r;W -1, 2-^n^f-tf->^ys> Ittifhn 

1 H — NMR (CDC 1 3 ) 5:1. 40-1. 81 (6H, m), 1. 8 1- 
1. 92 (1H, m), 1. 99 (3H, s) , 2. 08-2. 17 (1H, 
m) , 4. 11 (1H, br. s) , 4. 29 ( 1 H, br. s) , 6. 22 
(1H, br, J = 6. 8Hz) , 6. 87 ( 1 H, d, J = 2. 0Hz) , 

7. 22 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 34 (1H, d, J = 

8. 8Hz) , 7. 61 (1H, s) , 7. 70 (1H, br. s) , 9. 31 
(1H, s) . 

MS (ESI) m/z : 3 5 8 (M + H) + . 

miMM7 8] (±) -cis-N 1 - [ (5 -i7nn^>F-;V- 2 — r;V) 
#;i^-;K] -N 2 -^xn;^°Dh 0 ^-D-r;i/- l, 2 -^P'v* 1 U->^7$ 



CI 
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£mm<D3rfe-V, (±) -cis-N- [ (5-^PD-f >H— ;i/ 

-2->r;W ;M -1, 2->-^D'v£ir>i?x^> SHIi7i- 

1 H — NMR (CDC 1 3 ) 5:1. 40-2. 00 (7H, m) , 2. 0 9- 
.2. 10 (1H, m) , 4. 17 ( 1 H, br. s) , 4. 36 (1H, br. 
s) , 6. 45 (1H, br, J = 5. 6Hz) , 6. 90 ( 1 H, d, J = 
2. 0Hz) , 7. 10-73 (9H, m) , 9. 50 (1H, s). 
MS (ESI) m/z : 4 2 0 (M + H) + . 

9] (±) -cis-N 1 - [ (5-^nn-r>F— ;v-2. — r;V) 
#;v^-;KI -n 2 - [ (t°u^>- 4 — r;W -1, 2-->#a 

CI 

) 




N „ 

0 

H»!J2 tmm<D^m^> (±) - cis-N- [ (5-^DD^f>H-;V 

-2 — r;i/) #;i^-;Kl - 1 , 2-^d^>i;75> ttBI4&£<V— 

p^>m^ 5amft*&**#fc. 

1 H — NMR (DMSO-d 6 ) 5 : 1. 04 (2H, br. s) , 1. 62 
(2H, d, J = 10. 2Hz) , 1. 74 (2H, br. s) , 1. 99 (2 
H, d, J=4. 6Hz) , 4. 2 3 -4. 3 5 (2H, m) , 7. 16 (2 
H, dd, J = 8. 8, 1. 8Hz) , 7. 23 ( 1 H, s) , 7. 40 (1 
H, d, J=8. 8Hz) , 7. 63 ( 1 H, d, J-l. 8Hz) , 8. 25 
(2H, d, J = 6. 1Hz) , 8. 33 ( 1 H, br, J = 7. 3Hz) , 
8. 88 (1H, br, J = 6. 6Hz) , 8. 94 (2H, d, J = 6. 1H 
z), 11. 93 (1H, s). 
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MS (ESI) m/z : 3 9 7 (M + H) + . 

tmtM8 o] (+) -cis-N 1 - [ (5-^na-r>F-;v-2 — 



tmM<DjjfeT\ (±) -cis-N- [ (5-^nn^>F-;V 



1 H — NMR (DMSO-d 6 ) 5:1. 40 (2H, br. s) , 1. 61 
(4H, br. s) , 1. 97 (2H, br. s) , 2. 96 (6H, s) , 
4. 13-4. 25 (2H, m) , 6. 88 (2H, d, J = 8. 5Hz) , 
7. 16 (1H, dd, J = 8 . 8, 2. 0Hz) , 7. 17 (1H, s) , 
7. 40 (1H, d, J = 8 . 8Hz) , 7. 65 ( 1 H, d, J = 2 . OH 
z) , 7. 77 (2H, d, J = 8. 5Hz) , 7. 90 ( 1 H, br, J = 
6. 8Hz) , 8. 18 (1H, br, J = 6. 8 Hz), 11. 91 (1H, 
s) . 

MS (ESI) m/z : 4 3 9 (M + H) + . 
mMM8 1] (±) -cis-N 1 - [ (5-^DD^Hh2-^W 
-N 2 - [3- (4-tfU^;i/) -1, 2-i^O 




-2— -r;w #;V2fc;w -l, 2-> 
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CI 




mmm 2 t.nm(D^mx\ (±) -c i s-n- l 

*H — NMR (DMSO-d 6 ) 6:1. 21 (2H, br. s) , 1. 5 0- 
1. 67 ( 3 H, m) , 1. 67-1. 80 ( 1 H, m) , 1. 80-1. 96 

(2H, m) , 4. 11-4. 30 (2H, m) , 7. 15 (1H, dd, J = 
8. 8, 1. 7Hz) , 7. 21 (1H, s) , 7. 40 (1H, d, J = 8. 
8Hz) , 7. 42 (1H, d, J = 1 6. 0Hz) , 7. 53 ( 1 H, d, J 
= 16. 0Hz) , 7. 62 (1H, d, J = l. 7Hz) , 8. 06 (2H, 
d, J=6. OHz) , 8. 27 ( 1 H, br, J = 7. 6Hz), 8. 50 

(1H, br, J = 7. 6Hz) , 8. 87 (2H, d, J = 6. OHz) , 1 
1. 8 6 (1H, s) . 
MS (ESI) m/z : 4 2 3 (M + H) + . 

immms 2] (±) -cis-N 1 - [ (5-#nn<>i*— ;v-2 — r;w 

— n 2 — [ (1 — rvyph°;vtf^u^>-4— r;i/) 
)V\ -1, 2 -->^d^\^>>?t^> 



ci 




mmm 2 tmm<D^mx\ (±) -cis-n- e (5-^nn^>M 

-2— r;w -1, 2-^da^>^75> fimti— f 
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X H — NMR (DMSO-d 6 ) 5:0. 94-2. 10 (10H, m) , 1. 
22 (6H, d, J = 6. 1Hz) , 2. 6 0-2. 9 4 (4H, m) , 2 . 9 
8-3. 50 (4H, m) , 4. 01 ( 1 H, br. s) , 4. 12 ( 1 H, b 
r. s) , 7. 16 (1H, d, J = 8. 4Hz) , 7. 20 (1H, s) , 
7. 42 (1H, d, J=8. 4Hz) , 7. 65 ( 1 H, s) , 7. 93 (1 
H, br, J = 7. 1Hz) , 8. 17 (1H, br, J = 7. 8 Hz), 9. 
59 (1H, br. s), 11. 91 (1H, s). 
MS (ESI) m/z : 4 4 5 (M + H) + . 
mmM8 3] (±) — cis— N 1 — [ (5 -^PD4'>H-;i/-2-4 > ;V) 

#;i/3fc;Kl -n 2 - [ (e) -3- (i -j*^;vbWj^>-4 — r;W 
Un-OW -1, 2->-^n^lr>^T^> *&Hii£ 



1) 1- (tert-7>^>M») -4- [(E) -2- 

X5^n;W fcf*U$>> (J. Med. Chem. , 1 9 9 8¥, 4 1 
#, 24 9 2K) (HOmg) Sfh7kH077> (4. Oml) 

7jc (1ml) ^ck^TKKftU^A (lOmg) SfijIfcTJn*., 3 
BM«#L;fc. MfiETil^U S$*N, N-y^WM75F (3ml) 
fcj»fl?U (±) -c i s-N- [ (5-^Dn^>Hl/-2 — f;i/) 7J;P 
#n;i/J -1, 2->77 0^it>^TS> (13 4mg) , 1-kH 



n^>yhur/- ;n>j<ai«j (nimg) > i- (3->^wi/T5y 

7°nt°;W -S-X^Jl/AM^-fSF (15 7mg) , fccfctfSM V 

7°Db^X5 1 JV75> (2 8 6 # 1) £&ifiKrCini*. 7 QFWLfe. KJ»£r 
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MffTlffiL, mzizzS&uut&y (2 0ml) , tK (5 0ml) , 43«ktffla 

%um.7mj-hvv&7kmm (somo mwx, #»»&#hiu rnvrnmi- 

^•7^f- (y^nn^^> : T*fe h>= 1 0 : 1 — 2 : 1) ^^Ti«L> 
(±) -cis-N 1 - [ (E) -3 - [1- (ter t-^h^>*Mr 

-2 — niO - l, 2-i^U'V^tf>'^7^> (2 15mg) & 

1 H — NMR (CDC 1 s ) 0:1. 24-1. 80 ( 1 0 H, m) , 1. 47 
(9H, s) , 1. 85-1. 9 7 (1H, m) , 2. 10-2. 20 (1H, 
m) , 2. 22-2. 3 6 (1H, m) , 2. 68-2. 7 4 (2 H, m) , 
4. 12 (3H, brs) , 4. 29 ( 1 H, br. s) , 5. 84 ( 1 H, 
d, J = 1 5 . 2H z) , 6. 06 (1H, br. s ) , 6. 89 ( 1 H, 
s) , 6. 92 (1H, dd, J = 1 5. 2, 6. 4Hz), 7. 23 ( 1 H, 
dd, J = 8. 8, 1. 7Hz) , 7. 35 ( 1 H, d, J = 8. 8Hz) , 
7. 64 (1H, d, J = l. 7Hz) , 8. 04 (1H, br. s) , 9. 4 
1 (1H, s) . 

MS (ESI) m/z : 5 2 9 (M + H) + . 

2) ±m<D&f&m (2 1 Omg) ^DD/^> (1ml) 

fc, hU7MaStl (1ml) fe^afcTim*., 30^F»brc. MJ£~R! 

lib, i§^DD^^> (5ml) te»#U hUxfjl/75> (111 

Ai 1 ) > mWt (68^1) , 3 5 XfrJ^V > (5 In I) , *3cfctX7K^t: h U 

T^h^^fPhf-hU^ (12 6mg) &^fcTiinA4l^|HHt#bjfc. M 

Jfc»cK:s>£ nn^^> ( l o m l ) :& .fctfffifli&RzK*?- h U ^A7»^ ( 1 0 

ml) mv<X, ^8UB&#«U Mltb'J^A^lLL MJ£T*«£ 

336 



WO 01/74774 



PCT/JPOl/02945 



wmv, mmih^m (i2m g ) §a»iit#fc. 

! H-NMR (DMSO-d 6 ) <5 : 1. 3 0 - 1. 9 3 ( 1 2 H, m) , 2. 
2 5-2. 3 8 (1H, m) , 2. 70 (3H, d, J=4. 9Hz) , 2. 8 
7-2. -3. 00 (2H, m) , 3. 34-3. 44 (2H, m) , 4. 13 

(2H, br. s) , 6. 20 ( 1 H, d, J = 15. 5Hz) , 6. 55 (1 
H, dd, J = 15. 5, 5. 9Hz) , 7. 18 (1H, dd, J = 8. 8, 
2. 1Hz) , 7. 20 (1H, d, J = l. 5Hz) , 7. 43 (1H, d, 
J = 8. 8Hz), 7. 67 (1H, d, J = 2. 1Hz), 8. 01 ( 1 H, 
br, J = 7. 6Hz) , 8. 29 ( 1 H, br, J = 7. 1Hz) , 10. 4 
0 (1H, br. s), 11. 89 (1H, s). 
MS (ESI) m/z : 44 3 (M + H) + . 

[«^J8 4] (±) -c i s-N 1 - [ (5-^nD^>M-2-^fJ0 

-N 2 - [3- (l -*9\H/fc?^ 4 — r;W 7°Pt:^n 
-1, 2-^D^U->3?7$> 



1) «f!l83©l) fcH&BtouEr&T?, 1- (tert-^h^/MfcJW 
-4- [2- b3^>#;V#n;!/) x^;v] tf^U^> (J. Med. 
Ch em. , 1 9 9 8^, 41 #, 24 9 21) ^5, (±) - cis-N 1 - 
[3- [1- (tert-7*^y*M-JV) tWJ 4 ->T;W ^ntf 

-n 2 - [ (5-^Dn-f>Ml'-2-'f;W -i, 2 



1 H — NMR (CDC 1 3 ) 6:1. 00-1. 17 ( 2 H, m) , 1. 30- 
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1. 80 (11 H, m) , 1. 44 (9H, s), 1. 80-1. 95 ( 1 H, 
m), 2 . 10-2. 23 ( 1 H, m) , 2. 29 ( 2 H, t , J = 7 . 8H 
z) , 2. 50-2. 70 (2H, m) , 3. 90-4. 18 (3H, m) , 
4. 23 (1H, br. s) , 6. 05 (1H, br, J = 6. 0Hz) , 6. 
85 (1H, d, J = 2. 0Hz) , 7. 22 (1H, dd, J=8. 8, 1. 
8 Hz), 7. 37 (1H, d, J = 8. 8Hz) , 7. 62 ( 1 H, d, J = 

1. 8Hz) , 7. 89 (1H. br. s) , 9. 59 (1H, s) . 
MS (ESI) m/z : 531 (M + H) + . 

2) mrnw8 3<D2) hmmnjfm'v, ±m<D±mm^mm<h^m^rc 0 

1 H — NMR (DMSO-d 6 ) 6:1. 20-1. 90 (1 5H, m) , 2. 
10-2. 26 (1H, m) , 2. 55 (3H, s) , 2. 55-2. 70 (2 
H, m), 3. 21 (2H, t , J = 12. OHz) , 4. 00-4. 16 (2 
H, m) , 7. 18 (1H, dd, J = 8. 8, 2. 2Hz), 7. 21 (1 
H, s) , 7. 44 (1H, d, J = 8. 8Hz) , 7. 70 ( 1 H, d, J = 

2. 2Hz), 7. 82 (1H, br, J = 6. 9Hz), 8. 11 (1H, b 
r, J = 7. 6Hz), 10. 02 (1H, br. s) , 11. 94 (1H, 
s) . 

MS (ESI) m/z :44 5 (M + H) + . 
[»J8 5] (±) -c i s-N 1 - [ (5-*nn-f >}*-;i/-2— -OW 

— n 2 — [ (l -^^;nf^u^>-4--r;i/) r/ntf^n-OK] 



1) ^JSfll 8 3 CD 1 ) 1- (tert~7'b^»0) 
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-4- u h^i/^;i/3j?n;vx^n;i,) tf^ue?>#>£>, (+) -c i s-n 1 
- [ [1- (t e r t -7>^^*M-JW tf^U^>-4— r;W 7°ntf^- 
n-r;W -N 2 - [ (5-^uD^>HHI/-2-^fjW - i, 2 



1 H — NMR (DMSO-d 6 ) 6:1. 30-1. 8 2 ( 1 2 H, m) , 1. 
38 (9H, s), 2. 68-2. 78 (1H, m) , 2. 96-3. 10 (2 
H, m) , 3. 5 6 - 3. 6 6 (2H, m) , 4. 0 0 - 4. 2 0 (2H, 
m) , 7. 16 (1H, s) , 7. 18 (1H, dd, J = 8. 6, 2. OH 
z) , 7. 43 (1H, d, J = 8. 6Hz) , 7. 70 ( 1 H, d, J = 2 . 
0Hz) , 7. 91 (1H, br, J = 7. 3Hz), 8. 25 (1H, br, 
J = 7. 8Hz) , 11. 8 1 (1H, s) . 

2) ^»!i8 3©2) Lnmo^m^, j&<D&fmfr*>mmfc&m&&f£. 

1 H — NMR (DMSO-d 6 ) <5 : 1. 3 0 - 1. 4 5 (2H, m) , 1. 4 

5-1. 70 (6H, s) , 1. 70-1. 82 (4H, m) , 1. 90-2. 

03 ( 2 H, m) , 2. 10 ( 3 H, s), 2. 40-2. 52 ( 1 H, m) , 

2. 52-2. 62 (2H, m) , 4. 04-4. 18 ( 2 H, m) , 7. 15 
(1H, s) , 7. 18 (1H, dd, J = 8. 8, 2. OHz), 7. 43 
(1H, d, J = 8. 8Hz), 7. 71 (1H, d, J = 2. OHz), 7. 

92 (1H, br, J = 7. 3Hz) , 8. 25 ( 1 H, br, J = 7. 8H 

z) , 11. 83 (1H, s). 

MS (FAB) m/z : 44 1 (M + H) + . 

mmms 6] (±)-cis -n 1 - c (5-^an-f >n-;i/-2 — r;w) 

— N 2 — [ (l-^^-jV-i, 2, 3, 6 -fh5t Hatf U5^> 
-4— r;i/) 7°Dt°^-n-f;i/] -l, 2 -^n^m^rs > 
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1) mmM83(Dl) tmUnJf&'V. l - (tert-7>^>MfcJW 
- 4 - h ^ -yft )Vt$~)V3L^~)V) - 1 , 2 , 3 , 6-fh5bPntfU5? 

(±) - c i s-N 1 - [ [1- (t e r t -7 Y^yts)W^)V) - 
1, 2, 3, 6-f h7tFDH'J^>-4-fM y°Otf^-D<;l/] — N 2 — 

[ ;i/-2— t)V) XDVtf—jV] -l, 2 -z/pu<<\*y-> 

1 H — NMR (DMSO-d 6 ) <5 : 1 . 35-1. 82 (8H, m) , 1. 3 
9 ( 9 H, s ) , 2. 15-2. 23 ( 2 H, m) , 3. 40 (2H, t , J = 

5. 4Hz) , 3. 92 (2H, br. s) , 4. 14 (2H, br. s) , 

6. 29 (1H, br. s), 7. 16 ( 1 H, s) , 7. 18 ( 1 H, dd, 
J = 8. 7, 2. 1Hz) , 7. 43 ( 1 H, d, J = 8. 7Hz) , 7. 71 

(1H, d, J = 2. 1Hz) , 7. 92 (1H, br, J = 7. 3Hz) , 
8. 40 (1H, br, J = 8. 3Hz), 11. 80 (1H, s). 
MS (ESI) m/z : 5 2 5 (M + H) + . 

2) «fi8 3©2) hmUO-jj&'V, JhfB©^^&*«Yb^«fe#fc. 
1 H — NMR (DMSO-d 6 ) 5 : 1. 3 0 - 1. 4 6 (2H, m) , 1. 4 
6-1. 84 (6 H, s), 2. 15-2. 25 ( 2 H, m) , 2. 21 (3 
H, s) , 2. 42 (2H, t, J = 5. 6Hz) , 2. 8 9 - 2. 9 7 (2 
H, m), 4. 13 (2H, br. s), 6. 25 (1H, br. s), 7. 1 
5 (1H, s) , 7. 17 (1H, d, J = 8. 6Hz) , 7. 43 ( 1 H, 
d, J = 8. 6Hz) , 7. 70 ( 1 H, s) , 7. 97 (1H, br, J = 

7. 8Hz) , 8. 41 (1H, br, J = 7. 8Hz) , 11. 84 ( 1 H, 
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S) . 

MS (FAB) m/z : 4 3 9 (M + H) + . 

mmms 7] (±) -c i s -n 1 - c cs-^nn-r >F-;i/-2 — ow 

n;n -1, 2-^DA^t>e?75> f&M^ 



ci 




1- ( 4 - tf U v*;lO \Z^W>~4-ft)Vi$>m. (Tetrahedro 
n, 1 9 9 8^, 4 4#, 7 0 9 51) (206mg) -fr-JZuu^y (5 0 
m 1 ) IZMMV, W?lft?t-)l/ (1 4 4/t 1 ) &HP^_ 3 0#}f#Lfc o 
KMCh'JXf;i/7$> (9 6 9 ^1) ZtoTifrCD^, (±) -cis-N 

- [ >K-;i/-2 — r;W -1, 

>^T^> (3 2 8mg) &ira&£fflT3 O^Htm^fc. R>S«&«JE 

HfcU «J»ft;-&<» (3 1 Omg) ^fifi@#i:LT#fc, 
*H — NMR (DMSO-d 6 ) 6 : 1. 3 0 - 2. 0 0 ( 1 0 H, m) , 2. 
74 (1H, br. s) , 3. 18 (2H, q, J = l 2. 3Hz), 4. 03 
(1H, br. s), 4. 10-4. 25 ( 3 H, m) , 7. 15-7. 55 
(4H, m) , 7. 42 ( 1 H, d, J = 8. 8Hz) , 7. 65 ( 1 H, 
s) , 7. 91 (1H, d, J = 8. 8Hz) , 8. 2 0 - 8. 3 5 (3H, 
m) , 11. 91 (1H, s) , 13. 47 (1H, br. s). 
MS (FAB) m/z : 4 8 0 (M + H) + . 

IMMM8 8] (+) -cis-N 1 - [ (5-^nn^>F^-2 — OV) 
i3)V#~)V\ — n 2 — [ [4- 5=-T!/-;w-2— f;w # 
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CI 




mmm2 tmu<Djj&~£\ (±) - c i s-n- l 

-2 — r;W *;v>i?n;i/] -1, 2 -^n^u-^r^ > MIt4- 

! H-NMR (DMSO-d 6 ) <5 : 1. 3 5 - 1. 5 5 (2H, m) , 1. 5 
5-1. 80 (4H, m), 1. 95-2. 15 (2H, m) , 3. 00-3. 
60 (4H, m) , 3. 8 5-4. 0 0 (4H, m) , 4. 15-4. 35 (2 
H, m) , 4. 40-4. 65 ( 2 H, m) , 7. 18 (1H, dd, J = 8. 
8, 2. 1Hz) , 7. 30 (1H, s) , 7. 41 ( 1 H, d, J = 8. 8H 
z) , 7. 65 (1H, d, J = 2. 1Hz) , 8. 19 ( 1 H, s) , 8. 3 
5-8. 50 ( 2 H, m) , 11. 01 ( 1 H, br. s ) , 11. 94 (1 
H, b r . s) . 

MS (FAB) m/z : 5 0 2 (M + H) + . 

mMM8 9] (±) -cis-N 1 - [ (5-#ncW )V- 2 --r;i/) 
%)Vtf~)Vl — N 2 — [ [5- [ (N, *3Ml/] ^TV- 

;i/-2--r;i/] %)Vtf~)l>] - l, 2-^DA^>y7^> 



CI 
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mmm 2 tmm(D^m-^\ (±) -ci s-n- c 
-2 — r;w x)vt£-)v~] -i, 2-^daw>^75> rn.mm.t5- 
[ (n, n-^pwkt^/) t-tv—jv- 2 -xjvtfym 

'H-NMR (DMSO-d 6 ) <5 : 1. 3 5 - 1. 5 5 (2H, m) , 1 . 5 
5-1. 80 (4H, m), 1. 85-2. 10 (2H, m) , 2. 72 (6 
H, br. s), 4. 17-4. 35 (2H, m) , 4. 62 ( 2 H, br. 
s) , 7. 16-7. 10 (2H, m) , 7. 43 ( 1 H, d, J = 8. 8H 
z) , 7. 71 (1H, d, J = l. 7Hz) , 8. 10 ( 1 H, s) , 8. 1 
5 (1H, d, J = 7. 8Hz) , 8. 52 ( 1 H, d, J = 7. 8Hz) , 1 
0. 70-10. 80 (1H, br), 11. 86 ( 1 H, br. s). 
MS (FAB) m/z : 46 0 (M + H) + . 

im&M9 o] (±) -c i s — N 1 — [ (5-^nn>f>H-;v-2->f;W 

*;i/5j?n;i/] -N 2 - [ (4, 5, 6, 7-rh7bFn-5, 

y^-rVu [4, 5-d] tfU^>-2— r;0 -i, 2-^ 



CI 




H5SM2 traflftO^ffe'r, (±) - c i s-N- [ 

-2— r;w *;p2j?— ;w -1, 2-^^d^\^*>> 5 t^> ttLH^ir/ 

4, 5, 6, 7-Th7tFn-5, 6-hiJ^fl/>f7 s /n [4, 5-d] 
tf U y ^ > - 2 - # >^ U ^ 6 g^fr^tffc c 

1 H — NMR (DMSO-d 6 ) (5:1.35-1. 5 0 (2H, m) , 1. 6 
1 (4H, br. s) , 1. 8 0 - 2. 0 0 (2H, m) , 2. 27 (2H, b 
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r. s) , 2. 8 0-4. 8 0 ( 1 0 H, m) , 7. 14 ( 1 H, d, J = 1 . 
5Hz) , 7. 17 (1H, dd, J = 8. 5, 2. 0Hz), 7. 41 (1 
H, d, J = 8. 5Hz) , 7. 70 ( 1 H, d, J = 2. 0Hz) , 8. 09 
(1H, d, J = 7. 3Hz), 8. 44 (1H, br. s), 11. 81 (1 
H, b r. s) . 

MS (FAB) m/z : 4 9 9 (M + H) + . 

mmm9 u (±) -c i s -n 1 - c (5-#nn-r>K~;i/-2— 

— N 2 — [ (4, 5, 6, 7-rh7bFn-5, 
u>^yvu [4, 5-d] tfU^>-2— f;w #;w$n;w - 1, 2-v 



IIWfll2£RMi©;^*C, 4, 5, 6, 7-fh7th*n-5, 
?l/>f7^/a [4, 5-d] ¥V&V>- 2-%)V7$>M V 

(±) -c i s-N- C (5-^on^>h*-;i/-2 — r;W - 

1 , 2 - DA^>^75 >l»5IIft^tl&#fCo 

1 H — NMR (DMSO-d 6 ) <5 : 1. 3 5 - 1. 5 5 ( 2 H, m) , 1 . 5 

5-2. 10 (10H, m) , 2. 80-4. 80 (10 H, m), 7. 10- 

7. 25 (2H, m) , 7. 42 ( 1 H, d, J = 8. 8Hz) , 7. 72 (1 

H, d, J = l. 7Hz) , 8. 12 (1H, br. s) , 8. 41 ( 1 H, b 

r. s), 11. 83 (1H, br. s). 

MS (FAB) m/z : 5 1 3 (M + H) + . 

IMMM9 2] (+) -cis -N 1 - [ (5-^Dn<>MI/-2-^;0 
ij)Vtf~)V] -N 2 - [ (4, 6-yhHn-5H-fDD [3, 4-d] 



CI 
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V-)V- 2 — OV) #;i/#x;i/] -1, 2-y^a^>y75> mmm. 

CI 



T)V3>mmMTF. 2 - 7 4 Dt - 5 - t e r t - 7>^y*Jl/^J!/- 4, 6 
-ybHn-5H-t°DD [3, 4-d] ^TV—JV (17 1mg) $yXf^ 
X— tSH/ (5ml) fcjgflfcSiir- 7 8Wn-^WJWA (1. 6 0I£a 
3 8 5 /il) SfiSTLfc. -7 8°CT1 0#WJ«#bfc^ 

N, N-5?^f H (10ml) fcjMU (±) -cis-N- 

[ (5-^Dn-r>M-2-^W #;i^x;W -l, 2—>#n'v^y-> 

y75> til (18 4mg) , 1 -fc h*D^>i/b ;H*ftl4fc 
(7 6mg) SXKl- (3-^f;i/75;7°DH;W - 3 -X^l/^l/^iM 
5 F (2 15mg) £iP;^ 3 0f B 1ifiT«^tfc„ E^^illy 

n?h^77^- : y^DD^^>=3 : 9 7) tCTlSL, 

(±) -c i s — N 1 — [ (5 - t e r t -7>^y*M^-4, 
Fn-5H-t£UD [3, 4-d] f7!/-;V-2-<;W ~N 2 

- [ (5-^dd-t>h-;1/-2— t)V) #;i/^x;i/j -l, 

>^T^> (44mg) ^n^»^x^y-;v« (5ml) £jn 

£«tU ^CUtt^t; (3 1mg) &«*tLT#feo 

1 H — NMR (DMSO-d 6 ) d : 1. 3 5 - 1. 5 2 (2H, m) , 1 . 5 

5-1. 80 (4H, m) , 1. 82-2. 05 (2H, m), 4. 22 (1 
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H, br. s) , 4. 28 (1H, br. s) , 4. 38 (2H, s) , 4. 5 
6 (2H, s), 7. 14-7. 20 (2H, m) , 7. 42 (1H, d, J = 
8. 6Hz) , 7. 71 (IE d, J = l. 7Hz) , 8. 10 (1H, d, 
1 = 7. 1Hz) , 8. 45 (1H, d, 1 = 7. 8Hz) , 10. 10-1 
0. 50 (2H, br), 11. 83 (1H, br. s). 
MS (FAB) m/z : 444 (M + H) + . 
immM931 (IS, 2R) -N 1 - [ (5 -#ncK>F— )V-2-' < )V) 
— N 2 — [ (5-^^;i/-4, 6-^tFn-5H-k°nn [3, 
4-d] ?77-;H2-<;W -i, 2 - *s9w\*&r>5?T^ 



CI 




^»!l2i|W)a©^?*T, (IS, 2R) -N 1 - [ 

-2— r;i/) -1, 2 - ^da^>5?75 >t 5 

4, HD- 5H-b°nu [3, 4-d] ^YV—)V- 2 -tt)V^>m 

[a] D +110° (24. 8°C, c = 1. 20, DMSO). 
1 H — NMR (DMSO-d 6 ) 6 : 1. 3 5 - 1. 5 0 (2H, m) , 1 . 6 
3 (4H, br. s) , 1. 85-2. 10 (2H, m) , 3. 02 (3H, b 
r. s) , 4. 15-4. 80 (6H, m), 7. 10-7. 22 (2H, 
m) , 7. 42 (1H, d, J = 8. 8Hz) , 7. 71 (1H, d, J = l. 
7Hz) , 8. 10 (1H, d, J = 6. 8Hz) , 8. 46 (1H, d, J = 
7. 8Hz), 11. 83 (1H, br. s), 11. 97 ( 1 H, br. 
s) . 
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MS (FAB) m/z : 4 5 8 (M + H) + . 

9 4 ] ( + ) -c i s — N 1 — [ [6- (t e r t -^>^^M~ 
)V) -5, 7-ytKDk°DD [3, 4-d] kf U ^> ? >— 2 — f ;W ^I/^— 

-n 2 - [ (5 -^do< >H-;i/- 2 -- r;i/) #;i/#-;t/] -1, 2--> 



ci 




6- (ter t-^h^>*M~;W -5, 7-^kHD-2-^ 

;^fc;i/t°pp [3, 4-d] tru^^^&TKKYbUWAtTiraTK^bfe© 

mmM2 tmM(DjjW;-7:\ (±) -c i s-N- [ (5-^nn-f>F- 

;i/-2— r;w % -1, 2-^o^D->yT5> 

*H — NMR (CDC 1 3 ) 6:1. 54 (9H, s) , 1. 55-2. 30 
(8H, m) , 4. 23 ( 1 H, br. s), 4. 53 (1H, br. s) , 
4. 7 4-4. 8 3 (4H, m) , 6. 99 ( 1 H, d, J = l. 5Hz) , 

7. 19 (1H, dd, J = 8. 8, 2. 1Hz) . 7. 34 (1H, d, J = 

8. 8Hz) , 7. 62 (1H, d, 1 = 2. 1Hz) , 8. 11 ( 1 H, b 
r. s), 8. 48-8. 53 ( 1 H, br), 8. 70-8. 76 ( 1 H, b 
r) , 9. 6 0 - 9. 7 0 ( 1 H, b r) . 

MS (ES I) m/z : 5 3 9 (M + H) + . 

9 5] (i) -cis-N 1 - [ (5-#nn^>K— ;i/-2— OV) 
;W -n 2 - [ [5, 7-^tHP-6-/f;i/tfna [3, 4-d] 
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CI 




mmms 3 © 2) tmmo^m^, ( + ) - c i s-n 1 - [ [6 - 

(tert-^F + y*M-;W -5, [3, 4-d] tf 



J H-NMR (DMSO-d 6 ) 6 : 1. 4 0 - 1. 5 5 (2H, m) , 1 . 5 
5-1. 75 (4H, m) , 1. 8 0-2. 0 5 (2H, m) , 2. 98 (3 
H, br. s) , 4. 28 (2H, br. s) , 4. 65 (4H, br. s) , 
7. 14-7. 20 (2H, m), 7. 41 ( 1 H, d, J = 8 . 8Hz) , 
7. 69 (1H, d, J = 2. OHz) , 8. 17 ( 1 H, d, J = 6. 9H 
z), 8. 65 (1H, d, J = 8. 3Hz), 8. 93 (1H, s), 11. 
73 (1H, br. s), 11. 82 (1H, br. s). 
MS (FAB) m/z : 4 5 3 (M + H) + . 
[^560119 6] (±) — cis— N 1 — [ (5-^nn^f>F-jV-2 — OV) 

-n\ n 2 -^^^;p-n 2 - [ (5-^^-4, 5, 6, 7 - 
fh7kHn^7i/n [5, 4-c] tf U 2 — <;W -l, 



;W -i, 2-> 



5 >^ S*»ffr&«r*#;fc 





5-^^;l/-4, 5, 6, 7-^h^tHD^Tl/D [5, 4-c] fcfU5» 
- 2-^j;i/^>m U3^Z4fi (6 5 3mg) ^DD^> (1 Om 1) 
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»»U HSISX^/HViH (3. 2ml) &JimM#bfc©^, 
iS^iffiTic^ibfco ^SKi^nptf^A (15ml) £Jn^ ^ib^n 
;i/ (7ml) , N, N-^»M75F (lift) Sfin^ 6 5°CT4B#W 
i»#bfeo M^MffiT^icU 2i$Kl (±) -c i s-N 1 - [ (l-^>i? 
>^«-5-^nn<>F"JH2 — f;v) -n 1 , n 2 - 

2 -^D^i7->^T^> (8 4 7mg) Oy^DU^^>i: 
£U^><fc<Z>^g*g'&ig$£ (14ml) HT-'I^Lfc, SJSWC 

MJET^ScU U 7 7 y 2/a.^7 5- A ^ n? h ^ 7 

^- (5^nn^>: ^^y-;v=4 7 : 3) ^mU^fc* # S 

(10ml) 7kWHkZlV72± (9 8mg) £ftn^ S 

mis £~>U Xf)l%:&foh*tZ>7 7 v -y=L^i 7 A7 D ^ h 7*7 7 J - (-77 n a 
*7>: *7 J~)V=A1 : 3) T*t$JlL&CD^ #5nfe^tfi@^^>?^ P 
U*7> (5ml) fdftfrU llMiX^y-J^i (5 2 8/il) 
7Co P&X^;V£in£&^£MJETfc:@^U jHUte^ (2 6 7mg) £6fi 

1 H — NMR (DMSO-d 6 ) 6 : 1. 5 9 - 2. 0 7 (8H, m) , 2 . 8 
2 (3H, m) , 3. 07-3. 48 ( 1 0 H, m) , 4. 26-4. 50 (2 
H, m) , 4. 94 (1H, s), 5. 27 (1H, br. s) , 6. 6.1 (1 
H, s) , 7. 13 (1H, d, J = 8 . 6Hz) , 7. 43 (1H, br. 
s ) , 7. 57 (1H, s ) , 11. 25 (1H, br. s), 12. 90 (1 
H, b r . s ) . 

MS (ESI) m/z : 5 0 0 (M + H) + . 

[§»M9 7] (i) - cis-N 1 - [ (5 -7uu-i >F— ;u- 2— r;W 
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#;i//j?n;KI -n 2 - C (4, 5, 6, 7 h^t Hn^Tl/n [5, 4- 

mm. 



ci 




^Jfi09 2iK«©^T?, ( + ) - c i s-N- [ (5 -^nn-f > F— ;W 
(ter t-^h^M^JW -4, 5, 6, 7 h 7 1 H U^TV D 

[5, 4-c] tf 2 -#;M?>Bt 'j^Attw^««ift:^»*#fc- 

! H-NMR (DMSO-d 6 ) 5 : 1. 3 9 - 1. 5 2 (2H, m) , 1 . 6 
2 (4H, br. s) , 1. 8 6-2. 0 9 (2H, m) , 3. 03 (2H, b 
r. s) , 3. 4 0- 3. 4 7 (2H, m) , 4. 17-4. 32 (2H, 
m) , 4. 44 ( 2 H, s), 7. 15 (1H, s ) , 7. 17 (1H, dd, 
J = 8. 6, 2. OHz) , 7. 41 (1H, d, J = 8 . 6Hz) , 7. 71 
(1H, s), 8. 10-8. 15 (1H, m) , 8. 40-8. 47 (1H, 
m), 9. 69 (2H, br. s) , 11. 85 ( 1 H, s). 
MS (FAB) m/z : 4 5 8 (M + H) + . 

[Mlfimv 8] (±) -cis-N 1 - [ (5-^nn<>F-;i/-2-^f;W 
#;t^-;Ki -n 2 - [ (5 -x5P;i/-4, 5, 6, 7-fh7kFn?77n 
[5, 4-c] tfU^>-2— r;v) -i, 2-~>£7P'v^U->> ? 
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CI 




mmms 2 tmm<Djj&x\ (+) -c i s -n 1 - c (5 -^d^f- 

)V-2--i)V) -N 2 - [ (4, 5, 6, 7-rh7bHDf7 N / 

p [5, 4-c] b°u^>-2--f;v) - 1 , 2-v^n^u-> 

X H — NMR (DMSO-d 6 ) 5:1. 31 ( 3 H, t, J = 7. 1Hz) , 
1. 45 (2H, br. s) , 1. 62 (4H, br. s) , 1. 82-2. 1 
0 (2H, m) , 3. 00-3. 52 ( 5 H, m) , 3. 71 (1H, br. 
s), 4. 15-4. 50 (3H, m) , 4. 68-4. 82 (1H, m) , 
7. 15 (1H, s) , 7. 17 (1H, dd, J = 8. 8, 2. 0Hz) , 
7. 41 (1H, d, J = 8. 8Hz), 7. 71 ( 1 H, d, J = 2. OH 
z) , 8. 14 (1H, br. s) , 8. 36-8. 55 ( 1 H, m) , 11. 
3 2 (1H, b r . s) , 11. 8 6 (1H, s) . 
MS (FAB) m/z : 4 8 6 (M + H) + . 

mmm9 9] (±) -cis-N 1 - [ (5-^an-r >f-;p-2 — r;w 

*;i/aJ?n;W — N 2 — [ [5- (2-* h^r~>X^;i/) -4, 5, 6, 7-^h 

7tHDfr/n [5, 4-c] fcfU>>>-2 — f;W ^;i/#-;v] - 1, 2- 




Ji^5 2t^©^T, ( + ) -cis-N 1 - 
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)V-2-^)V) #;i/#-;t/] — N 2 — [ (4, 5, 6, 7-fh7kHnf7y 

p [5, 4-c] tfU^>-2 — r;W #;W?~;W -i, 2-^n^if> 

1 H — NMR (DMSO-d 6 ) 5:1. 44 (2H, br. s) , 1. 62 
(4H, br. s), 1. 85-2. 10 (2H, m) , 2. 76-3. 21 
(6H, m) , 3. 28 (3H, s), 3. 64 (2 H, br. s), 4. 00 
-4. 52 (4H, m) , 7. 14 (1H, s) , 7. 17 (1H, dd, J = 
8. 8, 2. 0Hz) , 7. 41 ( 1 H, d, J = 8. 8Hz) , 7. 70 (1 
H, d, J = 2. OHz) , 8. 0 8 -8. 2 0 ( 1 H, m) , 8. 36-8. 
48 (1H, m) , 11. 84 (1H, s) . 
MS (FAB) m/z : 5 1 6 (M + H) + . 

immmi ooi (±) - cis-N 1 - t (5-^na-r>H-;i—2--r 

)V) ti)Vtf~)Vl -n 2 - [ (5-* h3^#;i/^n;M^;i/-4, 5, 6, 7 
-Th7tHDf77a [5, 4-c] tfU^>-2-^;v) #;i^-;K] - 



*««5 2 tl^^^rST^ (±) -cis-N 1 - [ 
;P-2— r;W -N 2 - [ (4, 5, 6, 7-rh7bh*D5 : 7!/ 

p [5, 4-c] t°u> ? >-2 — r;W -1, 2-^>^p^\^+t> 

X H — NMR (CDC 1 3 ) (5:1. 52-1. 98 (7 H, m) , 2. 17 
(1H, br. s) , 2. 87-3. 10 (4H, m) , 3. 49 (2H, 
s) , 3. 76 (3H, s) , 3. 93 ( 1 H, d, J = 15. 4Hz) , 3. 




CI 
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99 (1H, d, J = 1 5. 4Hz) , 4. 22 ( 1 H, br. s) , 4. 45 
(1H, br. s) , 6. 86 (1H, d, J= 1 . 2Hz) , 7. 18 (1 
H, dd, J = 8. 8, 2. 0Hz) , 7. 33 (1H, d, J = 8. 8H 
z) , 7. 58-7. 63 (2H, m) , 7. 87 ( 1 H, br. s), 9. 8 
8 (1H, br. s) . 
MS (FAB) m/z : 5 3 0 (M + H) + . 

immmi on (±) - cis-n 1 - [ (5-^nn-f>F^- 2 — r 

)V) *;l/ai?n;V] -N 2 - [ (5 — rV^ntf;V- 4, 5, 6, 7-fh7bl^ 
n^TVD [5, 4-c] tf U^>- 2--f ;W - l, 2-->^n 



mmm4 5 trnmoijifeT, (±) -ci s-n 1 - e (5 ~^nn-r >f— 

;i/-2— r;W 55;;j/ap-;W -N 2 - [ (4, 5, 6, 7-rK7kKof7V 
a [5, 4-c] tfUs?>-2— f;w -l, 2-^n'v^> 

1 H — NMR (DMSO-d 6 ) 6:1. 18-1. 7 3 (8H, m) , 1. 8 
1-2. 10 (2H, m), 2. 97-3. 16 (1H, m), 3. 20-3. 
41 (2H, m) , 3. 52-3. 80 (2H, m) , 4. 19-4. 31 (2 
H, m) , 4. 34-4. 77 (2H, m), 7. 17 ( 1 H, s) , 7. 18 

(1H, dd, J = 8. 8, 2. OHz) , 7. 42 (1H, d, J = 8. 8H 
z) , 7. 71 (1H, d, J = 2. OHz), 8. 15 ( 1 H, br. s), 
8. 28-8. 51 (1H, m), 11. 31 (1H, br. s), 11. 86 

(1H, s) . 



CI 
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MS (FAB) m/z : 5 0 0 (M + H) + . 

10 2] (±) - cis-N 1 - [ >H— 2 — f 

;W ;W -N 2 - [[5- (2, 3, 5, 6 -rh7k FP-4H-tf 

9>- 4 — r;W -4, 5, 6, 7-rh7kh*Pf7yP [5, 4-c] tfU 



ci 




^J4 5 tl^io^T, (±) -cis-N 1 - [ (5-#nn-r>F— 
;i/-2 — f;w #;i/^-;K| -n 2 - [ (4, 5, 6, 7 -fh7kFa?7y 
n [5, 4-c] tfU^>-2->r;W -1, 2-->^d^\^> 

X H-NMR (DMSO-d 6 ) 8:1. 30-3. 5 6 ( 1 9 H, m) , 3. 
70-4. 01 (3H, m) , 4. 17-4. 30 (2H, m) , 4. 32- 
4. 80 (1H, m) , 7. 15 ( 1 H, s) , 7. 17 ( 1 H, dd, J = 
8. 6, 2. 0Hz), 7. 41 ( 1 H, d, J = 8. 6Hz) , 7. 71 (1 
H, d, J = 2. 0Hz) , 8. 14 (1H, br. s) , 8. 39 (1H, b 
r. s) , 11. 8 4 (1H, s). 
MS (FAB) m/z : 5 4 2 (M + H) + . 
immmi 0 3] (±) -els -N 1 - [ [5 - [2- (tert -yh^> 
77;i/fc;i/T^y) x^;w -4, 5, 6, 7-fh7kFD^/n C5, 4 
-c] h°U> ? >-2— f;w #;v#n;v] -n 2 - [ (5 -^nD^H-jV- 
2— <;w #;vaj?-;i/] -1, 2 -^n^u->3?T$ > 
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H 



0 



mmm4 5 tmm<D^m^\ (±) -c i s-n 1 - l 

;^-2—f;i/) -n 2 - [ (4, 5, 6, 7-fh7kFnfyy 

n [5, 4-c] bfU^>-2-^;i/) - 1, 2-5^n^ir> 

^T=>> i«^J;^N- (t e r t-7b*>'%)Vtf~)l>) T2./T±hT 
il'ft F (J. Org. Ch em. ,1 9 8 8^, 5 3#, 3 4 5 71) ^£>H 

1 H — NMR (CDC 1 3 ) 5:1. 44 (9 H, s), 1. 54-1. 98 
(7H, m), 2. 10-2. 20 ( 1 H, m) , 2. 7 4 (2 H, br. 
s) , 2. 9 2 (4H, br. s) , 3. 34 (2H, br. s), 3. 84 
(2H, br. s) , 4. 21 (1H, br. s) , 4. 45 (1H, br. 
s) , 6. 86 (1H, s) , 7. 19 ( 1 H, dd, J = 8 . 8, 2. OH 
z) , 7. 33 (1H, d, J = 8. 8Hz) , 7. 5 7 - 7. 6 3 (2H, 
m) , 7. 81 (1H, br. s) , 9. 66 ( 1 H, br. s). 
MS (FAB) m/z : 6 0 1 (M + H) + . 

mmmi 04] <±> - c i s -n 1 - l [5- (2-7$;x^v) -4, 

5, 6, 7— fh7k Yn^rVu [5, 4-c] tfU^>-2— r;W 

~M — N 2 — [ (5-^nn-f>F^-2-^W -l, 2- 
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(±) -c i s — N 1 — [ [5- [2 - (t e r t h^>#;i/#x;KF 5 
/) jl^-M -4, 5, 6, 7-Th7k Fn=pyyn [5, 4-c] fcfUi?> 
-2--r;i/] -n 2 - [ (5-^dd^>h-JI/-2-^jW 

-1, 2-^DA^f>>?75> (4 5 0mg) ^nn^^> 

(5mi) fc##u s -Mmmmm c 3 0 m 1 > & jn*.^&? 1 

S'fb^ (3 6 7mg) &&mtmttm#£VT&1t. 
I H — NMR (DMSO-d 6 ) 6 : 1. 3 8 - 1. 5 0 (2H, m) , 1. 6 
1 (4H, br. s) , 1. 8 5-2. 0 8 (2H, m) , 3. 00-4. 62 
(12 H, m), 7. 14 (1H, s) , 7. 16 (1H, dd, J = 8. 8, 
2. 0Hz) , 7. 41 (1H, d, J=8. 8Hz) , 7. 69 (1H, d, 
3=2. 0Hz) , 8. 12 (1H, d, J = 6. 6Hz) , 8. 15-8. 6 
8 (4H, m) , 11. 8 5 ( 1 H, s) . 
MS (FAB) m/z : 50 1 (M + H) + . 

IMMMl 0 5] (+) -cis-N 1 - [ (5 -^nn-f )V- 2 — T 
)V) #;V7fc;Hi -n 2 - [ [5- [2- (^^>xm-^t$;) x^;w 

-4, 5, 6, 7-rh7bHDf7^n [5, 4-c] tf U *J>- 2 -- f ;H 

7j;i/^x;i/] -i, 2-v^D^\^it>> ? T$> 




(±) -c i s-N 1 - [ [5- (2-75/XfJW -A, 5, 6, 7 
h7kHPf7 N /n [5, 4-c] t!U> ? >-2 —f ;w #;i^-;K] -N 2 - 
[ (5-^dd^>h- ji/-2 — r;W *;i^#x;i/] -1, 2 -->^n^\^iJ-> 

y75> (llOmg) £h°U^> (3ml) fc»fl?U *^^>X 
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)v*~)v (30/! i) m^xt^(D%, gsi?-«#Lfco u.m^m±vmm 

;V=10 0 : 3) ^J;i3i@U ^-fetS^®^#feo Zltl* 1 
(0. 3ml) till, ^^MffiT^ffi-rst^fb^ (63mg) 

1 H — NMR (DMSO-d 6 ) 6:1. 38-1. 50 (2H, m) , 1. 5 
5-1. 70 (4H, m) , 1. 8 6 - 2. 0 5 (2H, m) , 2. 97 (3 
H, s) , 3. 02-3. 25 (2H, m) , 3. 30-3. 60 ( 5 H, 
m) , 3. 78 (1H, br. s), 4. 18-4. 30 (2H, m) , 4. 4 
5-4. 86 (2H, m) , 7. 14 (1H, s), 7. 16 ( 1 H, dd, J 
= 8. 8, 2. 0Hz) , 7. 40 ( 1 H, d , J = 8 . 8Hz) , 7. 41 
(1H, br. s) , 7. 69 (1H, d, J=2. OHz) , 8. 09 (1 
H, br. s), 8. 43 ( 1 H, br. s), 11. 18 ( 1 H, br. 
s) , 11. 82 (1H, s). 
MS (FAB) m/z : 5 7 9 (M + H) + . 

mmmi 06] (±) -cis-N 1 - [ (5-^an-r >F-;i/-2--r 

)V) #;v^-;v] -n 2 - [ [5- [2- Uh^v'Mto^^y) x^p 

;W -4, 5, 6, 7-rh7kFDf7ya [5, 4-c] tfU^>-2— f 




(±) -c i s-N 1 - [ [5- (2-75;xf;i/) -4, 5, 6, 7 -<5=" 
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H7bPnf7^n [5, 4-c] tfU^>-2— r;W *;p3j?— ;w -n 2 - 
[ (5-^na-f>H-;i/-2H;W #;t//fc;v] -1, 2-^n^u-> 
^TiS > &&& (144mg) *t!U^> (3ml) te»#U h'Jx?Jl/7 

^> (13 8m l) &m%-f£(D%, Sfit5»tfco ^©^rte, ^^y- 

)V {2 0 n\) Sr^-fr^ b^t FD77> (1ml) U*X^> (4 9 
mg) *Jn^Ttlftbfc^*aST«TUll^IWiJM^bfc. R^^MffiTa 

Stu S$l;^nn^^> : ^^y-;i/=9 : l fc»»b**imitT^iftbfc 

<Z>t3> #«»*^bT*l*«IE»^hU^ATl£Jllbfeo ^ISiffiTTf* 

-100:3) ^oftsgu uti&i&jsM (o. 2 

ml) MIL, ^£^T^T££«JSYfc;^ (6 Omg) &?m&MW: 
*rK£bT#&. 

1 H — NMR (DMSO-d 6 ) 5 : 1. 3 8 - 1. 5 0 (2H, m) , 1 . 6 
1 (4H, br. s) , 1. 8 5-2. 0 4 (2H, m) , 2. 80-3. 49 
(8H, m) , 3. 5 2 (3H, s) , 3. 6 2-4. 9 1 (4H, m) , 7. 
14 (1H, s) , 7. 16 (1H, dd, J = 8. 8, 2. OHz) , 7. 3 
7 (1H, br. s) , 7. 40 ( 1 H, d, J = 8. 8Hz) , 7. 70 (1 
H, s) , 8. 11 (1H, d, J = 6. 8Hz) , 8. 40 (1H, br. 
s ) , 11. 05 ( 1 H, br. s ) , 11. 82 (1H, br. s). 
MS (FAB) m/z : 5 5 9 (M + H) + . 

mmmi 07] (±) -c i s -n 1 - e [5- [2- crfe3\>v7$>o x 

J-M -4, 5, 6, 7-rh7kFDf7yP [5, 4-c] tf'Jv>-2- 

-f;W -n 2 - [ (5 -^dd<> 2 — r ;io 

-1, 2 -^^n^it>^r^> mmm. 
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(+) -c i s-N 1 - [ [5- (2-7$;ifJW -4, 5, 6, 7-^ 
h7tHD^/D [5, 4-c] M US»-2 — fjfrtf—JVl — N 2 — 
[ (5-^DD-f>h*-;V-2 — f;l/) ^Jl/fcjV] -1, 2-'>^D^> 
y/5 > (9 Omg) £N, N-y/fMM75 F (3ml) ^ 

$PU h'JX^7$> (65/il) , «M (2 2 til) &WXrc(D?>. g 

97^- (^OD^^>:^;-JV=100: 3) fc«fcO»«U 
%K£#fc 0 ^tl^l^mm (0. 3ml) fc!HBSU »«t&«ffiT*«rr* 
fcSJgte^ (7 3mg) S^f6M«lStbT#fc, 
1 H — NMR (DMSO-d 6 ) (5 : 1. 3 9 - 1. 52 (2H, m) , 1 . 5 
4-1. 70 (4H, m) , 1. 83 (3H, s) , 1. 8 4-2. 0 6 (2 
H, m) , 3. 0 2 - 3. 8 7 (8H, m) , 4. 16-4. 32 (2H, 
m) , 4. 40-4. 52 ( 1 H, m) , 4. 78-4. 88 (1H, m) , 
7. 14 (1H, s) , 7. 16 (1H, d, J = 8. 6Hz) , 7. 40 (1 
H, d, J = 8. 6Hz) , 7. 70 ( 1 H, s), 8. 07-8. 17 (1 
H, m) , 8. 22-8. 30 ( 1 H, m) , 8. 38-8. 52 (1 H, 
m) , 11. 14 ( 1 H, br. s), 11. 83 ( 1 H, s). 
MS (FAB) m/z : 5 4 3 (M + H) + . 

imMM 108] (±) - c i s-N 1 - [ (5-£7nnK> 2 — f 

;W -N 2 - [ [5- -4, 5, 6, 7 
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-fh7tFnf77a [5, 4-c] t!U> ? >- 2 — OKI #;i/^-;K] - 



^diM5 2 i|wI=fi(D^Tr, (±) -cis-N 1 - [ (5-^PO^>H- 
;V-2— OV) #;M^;i/] -N 2 - [ (4, 5, 6, 7-rh7kHuf7y 

p [5, 4-c] tru^>-2— r;w #;n£~;w -i, 2-^p^\^> 
y7$> ^m^<h2-^n^x^y-;^e>#^b^t»Sr#feo 

'H-NMR (DMSO-d 6 ) 5 : 1. 3 7 - 1. 6 9 (6H, m) , 1. 8 

6- 2. 03 (2H, m) , 2. 54-2. 61 (2H, m) , 2. 75-2. 
86 (4H, m) , 3. 5 2-3. 5 9 (2H, m) , 3. 75 (2H, s) , 
4. 47 (1H, t, J = 5. 4Hz) , 7. 12 ( 1 H, s), 7. 16 (1 
H, dd, J = 8. 8, 2. 0Hz) , 7. 40 ( 1 H, d, J = 8. 8H 
z), 7. 70 ( 1 H, s ) , 8. 05-8. 13 ( 1 H, m) , 8. 2 8- 
8. 3 5 (1 H, m) , 11. 78 (1H, s). 

MS (FAB) m/z : 5 0 2 (M + H) + . 

IMMM1 0 9] (±) - cis-N 1 - [ (5-^DD^f>F-JV-2-f 
M %JVtf~JVl ~N 2 - [ [5- -4, 5, 6, 

7 - fh7tFn?7yn [5, 4-c] tfU^>-2-^;W #;v#n;K] - 




ci 




CI 
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mmms 2 tmm<D^m^> (±) -cis-N 1 - [ (5-^nn-f>F- 

;v-2— - r;i/) -n 2 - [ (4, 5, 6, 7 - fh^hBafyy 

d [5, 4-c] tfU^>-2 — r;i/) -1, 2-->^p^\^> 

1 H — NMR (DMSO-d 6 ) 6:1. 45 ( 2 H, br. s) , 1. 56- 
1. 71 (4H, m) , 1. 87-2. 10 (4H, m) , 3. 05-3. 55 

(7H, m) , 3. 70-3. 80 ( 1 H, m) , 4. 19-4. 32 (2H, 
m) , 4. 40-4. 50 ( 1 H, m) , 4. 74-4. 84 ( 1 H, m) , 
7. 12-7. 20 (2H, m) , 7. 41 ( 1 H, d, J — 8 . 8Hz) , 
7. 70 ( 1 H, s ) , 8. 08-8. 16 ( 1 H, m) , 8. 40-8. 51 

( 1 H, m) , 10. 98 ( 1 H, br. s), 11. 82 ( 1 H, s). 
MS (FAB) m/z : 5 1 6 (M + H) + . 

iMMMi 10] (±) — c i s— N 1 — [ (5-^an-f >F— 2--f 
)V) tUl#~M — N 2 — [ (5-^;l/-4, 5, 6, 7-fh7kHD^7 
V'n [5, 4-c] tfU^>-2— t)V) ti)Vi$~)V\ -1, 2-v^n^-y- 



mnms 2 (±) -cis -n 1 - [ (5-^dd-<>h- 

;V-2— OV) -N 2 - [ (4, 5, 6, 7-fh5kHPf7!/ 

p [5, 4-c] b°U^>-2— *;i/3i?-;W -1, 2-5/pw\tt> 

1 H — NMR (DMSO-d 6 ) 6:0. 88 (3H, t, J = 7. 2Hz) , 
1. 20-1. 70 (1 0 H, m) , 1. 87-2. 05 (2H, m) , 2. 5 



CI 
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5-3. 40 (8H, m) , 4. 16-4. 30 (2H, m) , 7. 13 (1 
H, s) , 7. 16 (1H, d, J = 8. 8Hz) , 7. 40 (1H, d, J = 
8. 8Hz), 7. 69 (IE s), 8. 05-8. 14 (1H, m) , 8. 
35 (1H, br. s) , 11. 81 ( 1 H, s). 
MS (FAB) m/z : 5 1 4 (M + H) + . 

mmmi in (+) - cis-N 1 - [ (s-^nn-r >^—)v-2 — r 

)V) -n 2 - [ (5— fv:/^;i/-4, 5, 6, 7-fh7kFa 

f7^n [5, 4-c] tfU> ? >-2— <JV) -l, 2-->^n^\ 



HJ£^!)5 2 tmm&Jjte-?, (±) -cis-N 1 - [ (5-^DD-T>F- 
)V-2 — t)V) %)Vi$~)Vl — N 2 — [ (4, 5, 6, 7-rh7kHn^/ 

p [5, 4-c] fc?us»-2— r;w #;t^~;i/] -1, 2-~>^d^\^it-> 

*H — NMR (DMSO-d 6 ) 6:0. 8 0 - 1. 0 5 (7H, m) , 1. 3 
8-1. 50 (2H, m) , 1. 54-1. 70 (4H, m) , 1. 89-2. 
02 (2H, m), 2. 52-3. 77 (8H, m) , 4. 18-4. 31 (2 
H, m) , 7. 17 (1H, dd, J = 8. 8, 2. 0Hz), 7. 40 (1 
H, d, J = 8. 8Hz) , 7. 69 ( 1 H, s) , 8. 05-8. 13 (1 
H, m), 8. 27-8. 53 ( 1 H, m) , 11. 81 ( 1 H, s) . 
MS (FAB) m/z : 5 1 4 (M + H) + . 

mmwni2i (+) - c i s-n 1 - [ (5-7t?;i/-4, 5, 6, 7- 

fh7bH0f7!/D [5, 4-c] h°'J^>-2 — OV) 7J;l/fc;!/] — N 2 



CI 
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ci 




(±) -c i s-n 1 - [ >f— ;i/-2— t;W #;i/fc;Kl 

-N 2 - [ (4, 5, 6, 7-Th7hHnf7^a [5, 4-c] fcf'J^>— 

2 -i, 2 -v-^ d^+J-^x^ > (100 

mg) £N, N-^/f »A7$ F (3ml) fc##U h'JX^7$> 
(8 4m 1) , (2 9m 1) £j&n*.&©^ Mt3lt^tfeo S 

10 0:3) fc£D»®*U iift^i (8 6mg) &Wm&mmM£hT'& 

1 H — NMR (CDC 1 3 ) 6:1. 52-1. 85 (5H, m) , 1. 91 
(2H, br. s) , 2. 10-2. 28 (4H, m) , 2. 77-3. 00 
(2H, m) , 3. 70-4. 00 (2H,m), 4. 19-4. 38 (1H, 
m) , 4. 45 (1H, br. s), 4. 68-4. 99 (2H,m), 6. 8 
5 (1H, s) , 7. 17-7. 22 (1H, m) , 7. 30-7. 39 (1 
H, m) , 7. 50-7. 84 (3H, m) , 9. 72-10. 05 (1H, 
m) . 

MS (FAB) m/z : 5 0 0 (M + H) + . 
LMt&Ml 13] (1) -cis-N 1 - [ (5-^nn-f >H— ;V-2— f 

-n 2 - [ (5 4, 5, 6, 7-^-h^ 
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kFDWD [5, 4-c] fcfUS?>-2 — f)V) %)V#~)V\ -1, 

CI 




(±) -c i s-n 1 - [ >H-;i/-2->r;i/) 

— N 2 — [ (4, 5, 6, 7 -Tb7kFDf7yn [5, 4-c] tfUv^- 

2-<;v) -1, 2 -->^n^it>> ? T^> (100 

mg) *tf'Ji?> (3ml) izmmv, hUXf;i/75> (168/il) 

^>x;i/*-ji/ (4 8# i) £iHi*.&©^ gjre— «Mt^b?tp HJtfi^^^JE 

tthu^TSiifc, it^iETT^b, a^s^uj&y^^A^a 

•?b^77^- (^nn^>:^^;-JV=10 0 : 1) fc£D*tMU # 
©ffc^ (7 9mg) ^fM«tbT!#^„ 

1 H — NMR (CDC 1 3 ) 5:1. 50-1. 82 (5H, m) , 1. 90 
(2H, br. s) , 2. 13 (1H, br. s) , 2. 89 (3H, s) , 

2. 91-2. 98 (2H, m) , 3. 60-3. 70 (2H, m) , 4. 30 
(1H, br. s) , 4. 44 (1H, br. s) , 4. 58 (2H, s) , 

6. 87 (1H, s) , 7. 19 (1H, d, J = 8. 8Hz) , 7. 34 (1 

H, d, J = 8. 8Hz) , 7. 61 (3H, br. s) , 9. 91 ( 1 H, b 

r. s) . 

MS (FAB) m/z : 5 3 6 (M + H) + . 

immm 114] c±) - c i s -n 1 - c (5 -pwh* > 2 — r 

-n 2 - [ (5-^^;i/-4, 5, 6, 7-f h7bHn^7 
i/n [5, 4-c] b?U^>-2— f;v) #;v^~;K] -1, 
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mmm 6 tmm(D^m-r\ (±) -ci s-n- i c 5-^^-4, 5, 

6, 7-f h^kKDWD C5, 4-c3 tfU> 5 >-2— ( )V) %)Vi$— 
)V\ -1, 2-^D^i7>v75> flli5-^?M>F-^-2- 

1 H — NMR (DMSO-d 6 ) 6 : 1. 3 5 - 1. 5 0 (2H, m) , 1 . 5 
0-1. 80 (4H, m) , 1. 85-2. 07 (2H, m) , 2. 36 (3 
H, s) , 2. 88 (3H, s) . 3. 12 (2H, br. s) , 3. 53 (2 
H, br. s) , 4. 15-4. 30 (2H, m) , 4. 3 0-4. 8 0 (2 
H, br) , 7. 00 (1H, dd, J=8. 4, 1. 5Hz) , 7. 05 (1 
H, d, J=l. 5Hz) , 7. 30 (1H, d, J = 8. 4Hz) , 7. 38 
(1H, s) , 8. 00 (1H, d, J = 7. 3Hz) , 8. 43 ( 1 H, b 
r. s ) , 11. 45 (1H, br. s), 11. 49 ( 1 H, br. s). 
MS (FAB) m/z : 4 5 2 (M + H) + . 

15] (+) -cis-N 1 - [ (6-^nn-4-bFn^yt7 
9V>-2.-^)V) — N 2 — [ (5-^^-4, 5, 6, 7-<r 

h7kh*D?77D [5, 4-c] tfu^>-2— <;» -1, 2 
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mmm 6 tmm(D^m^\ (±) -ci s-n- [ (5-^^;i/-4, 5, 

6, 7-fh7kFo?7^n [5, 4-c] tfU^>-2 — ()V) 

;W -1, 2-zsi7w\^y-JT^> IiIi6-^nn-4-kHD^> 

1 H — NMR (DMSO-d 6 ) 5 : 1. 4 4- 1. 6 3 (6H, m) , 1 . 9 
8-1. 99 (2H, m) , 2. 87 ( 3 H, s) , 3. 08 (2H, br. 
s) , 3. 52 (2H, br. s) , 4. 22 (2H, br. s) , 4. 74 
(2H, br. s) , 7. 26 ( 1 H, s), 7. 5 5 - 7. 5 7 ( 1 H, 
m), 7. 82 (1H, s) , 7. 99 ( 1 H, d, J = 9. 0Hz) , 8. 1 
0 (1H, s) , 8. 22 (1H, d, J = 5. 9Hz) , 8. 49 (1H, b 
r. s), 10. 65 (1H, s), 11. 33 ( 1 H, br. s). 
MS (FAB) m/z : 4 8 5 (M + H) + . 

IMMM l 16] (±) -cis-N 1 - [ (6-^nn^$^;[l, 2- 
a] tfU^>-2— r;w -N 2 - [ (5-pW!/-4, 5, 6, 

7-fh7hFnf7yn [5, 4-c] t!U^>-2— t)V) tl)Vtf~)V\ - 

l, 2-is$us\^y~JT^y mMM. 




6-^7DD^$^/ [1, 2- a] b°U> ? >-2-^;P^>^ x?;PX^f 
;i/ (#^P1 1-500123) (1 5 Omg) ^fh7t Kn77> (4 
ml) ScMU 7k (1ml) cfeirftKMsU^A (18mg) S^MTiHJ*. 

immfflfcis-tto K^m^mmymmv, »6-^dd^^^; [i, 2- 

(4. Oml) fcifU (±) -cis-N- [ 
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4, 5, 6, 7-fh7tHOf7l/n [5, 4-c] tfU^>~2— 1 M # 
)V~$~)V\ -1, 2 - ^DA^ij->$?75> MS (2 3 2mg) , 1-t 
KD^^>l/hUri/-;H7KftI% (18 0mg) , 1- 
/7°U)d)l) -3-X^;V5t7;VaJ?e?-T5 b* (2 5 6mg) , &J;££HJ 

X5P;l/7$> (37U1) Br*»l$Lfc 0 SJ»£MffiTM 

*7 i Jl/*7A^P , 7Fy-77^- (^Dn^^>:7th>=l : l^i^D 
D^> : Ti?h> : ^/-;V=5 : 5 : 1) TffMU fife@#£#fc<, ZL 

ntiy^an^^x ^^y~;i/^ckrj?i^mm7jc^^in^, MffiT?«iib 

Ttlllft^ (2 2 4mg) £^&0{*£bTt#fco 

'H-NMR (DMSO-d 6 ) 5:1. 35-1. 51 (2H, m), 1. 5 
1-1. 70 ( 4 H, m) , 1. 86-2. 05 ( 2 H, m) , 2. 87 (3 
H, s), 3. 00-3. 15 ( 1 H, m) , 3. 15-3. 30 (1H, 
m), 3. 35-3. 50 ( 1 H, m) , 3. 44 (1H, br. s) , 3. 6 
5 (1H, br. s), 4. 10-4. 32 (2H, m) , 4. 32-4. 45 
(1H, m), 4. 58-4. 70 ( 1 H, m) , 7. 60-7. 70 (1H, 
m), 7. 75 (1H, d, J =9. 5Hz) , 8. 50-8. 6 0 (2H, 
m) , 8. 60-8. 70 (1H, m) , 9. 08 ( 1 H, d, J = 15. 9H 
z) , 1 1. 75-11. 98 (1H, br). 
MS (FAB) m/z : 4 7 3 (M + H) + . 

mmm 117] (±) - cis-n 1 - c (5 -^dd-t > 2 ->r 

;W #;l/#x;i/] -N 2 - [ (5-^5^-4, 5, 6, 7-Th7tFD?7 
»/P [5, 4-c] t!U> ? >-2— t)V) -4-i/^PA^t>- 

i, 2-y75> mm& 
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CI 



mMM2 hmUo-fife-C* (±) -c i s-N- [ ( > H— ;i/ 
-2— r;v) -4-v-^n^\^-fe>- 1, 2->?75>t5-^f 

;l/-4, 5, 6, 7-fh7tFnf7yD [5, 4-c] £1) 2 

1 H — NMR (DMSO-d 6 ) <5 : 2. 4 3-2. 3 4 (m, 4H) , 2. 5 
0 ( s , 3 H) , 3 . 11 (m, 2 H) , 3 . 4 2 (m, 1 H) , 3 . 6 5 
(m, 1H) , 4. 2 0 (m, 1 H) , 4. 3 0 (m, 2H) , 4. 6 4 (m, 
1H) , 5. 66 (s, 2H) , 7. 02 (s, 1 H) , 7. 15 (dd, 1 
H, J = 1 . 5, 8. 8Hz) , 7. 39 (d, 1 H, J = 8. 5Hz) , 7. 
68 (s, 1H) , 8. 34 (d, 1H, J = 8. 5Hz) , 8. 69 (d, 1 
H, J = 8. 8Hz), 11. 72 (s, 1H). 
MS (ESI) m/z : 4 7 0 (M + H) + . 

[^5609118] (1R*. 2S*, 4R*) -N 1 - [ (5-^aa^>b*-;v 
4, 5, 6, 7-fh7tFn^/n [5, 4-c] tf U 2 — f;» 

-l, 2-^d^u-^7^> 




0 

■(1R*. 2S*, 4R*) — N 2 — (tert-7l^>AM_JW — N 1 — 
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-1, 2-y^nA^rf>y75> (1. 4 0 g) £X^/— )V (8ml) \ZM 

mu ificiiiwx^;-«(iomi) muz.. 1 2mmmwv 
fee m&Tmm^^h^ (ir*, 2 s*, 4r*) -n 1 - i 

s\*V->z?7Si> (1. 25g) Sifi@fttLT#fc. 

$mw2 tmwt<D-jjfev, ±m<wkj&sfat 4, 5, e, 7-^h 

7kFaWP [5, 4-c] h°U> ? >-2-*;V#>^ UWAit^Sil 

1 H — NMR (CDC 1 3 ) 5:1. 29 (3H, t, J = 7. 1Hz) , 1. 
52-1. 80 (2H, m) , 2. 03-2. 37 (4H, m) , 2. 53 (3 
H, s), 2. 57-2. 71 (1H, m), 3. 73 and 3. 78 (e 
ach 1H, each d, J = 14. 4Hz), 4. 08-4. 17 (1 
H, m) , 4. 18 (2H, q, J = 7. 2Hz) , 4. 5 5 -4. 6 5 (1 
H, m) , 6. 85 (1H, br. s) , 7. 21 (1H, d d, J = 8. 8, 
2. 0Hz) , 7. 33 (1H, d, J = 8. 8Hz) , 7. 48 (1H, d, 
J = 7. 6Hz) , 7. 63 (1H, d, J = 2. OHz) , 7. 98 (1H, 
d, J = 7. 6Hz) , 9. 30 (1H, s). 
MS (ES I) m/z : 5 4 4 (M + H) + . 
[»|119] (IS, 2R, 4S) — N 1 — [ (5-^Dn-f >F-JV-2 

— OV) [ (5-^^-;i/-4, 

5, 6, 7-fH7hHnWa [5, 4-c] — f;» 

(IS, 2R, 4S) — N 2 — (tert -7l + y*Mx;l/) — N 1 — 

c (5-^DP-f>F-;H2 — r;w -4-xh+vM» 

-1, 2-y^DA^>yJ5> (4. 2 g) £x^y— ;P (2 5ml) fcJK 

Mb, i?ai:TMtx^;-jM (5 5mi) muz., i lmmm&v 
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fee MffiT«£^*U (is, 2R, 4S) — N 1 — [ (5-#nn-f>F 

it>> ? T^> (4. 15g) 

(IS, 2R, 4S) -N 1 - [ (5-^DD-f>MI/-2 — OV> 
JH 2 D^t>^75 > &gfegg[ 

(4. 1 5 g) £N, N-y^^Mjl/A75 H (40ml) tCi§fl?U &M.\z. 
T5-^-4, 5, 6, 7-fh7tFDWD [5, 4-c] tf'J5?> 

-2-*;p#>m VT-v&m. (2. 86g) , l-tHD+^whuyy 

-;i/i7jcfnH d. 72g) , l- (3->?^^;i/T5yynif;w -3-X5P 

;P*;P3j?^-T5 H (2. 15g) 3 9M»LMS 

^U^j^W^A^u^h^y^- (/7on^;i/A : ^^y— ;v= 100 : 

1) tiSt, tfUte^ (1. 7 1 g) SI67tJl/7 7Xiltffc. 
CaO D -94° (C=l. 0, ^nu*M),. 

[M#!ll2 0] (1R*, 2R*, 4S*) -N 1 - [ (5-^nn-f>M 

-2— r;W -4-xh^yMfcJk-N 2 - [ (5-^;>- 

4, 5, 6, 7 -fh^tHD^ya [5, 4-c] W*?>- 2-4 )V) # 

-l, 2-^nA^>>?75> 



^Ji^ll 1 8 traflSCD^feT, (1R*, 2R*, 4S*) -N 2 - (t e r t 




370 



WO 01/74774 



PCT/JPOl/02945 



I^;-Jl/«®llfc0^, 5-^^;i/-4, 5, 6, 7 -^h^fcFn^ 
TV*D [5, 4-c] 2 -#;l/#>g£ U^A^tltl^itT, ^ 

X H — NMR (CD C 1 3 ) <5 : 1 . 29 (3H, t, J = 7 . 10Hz), 
1. 43-1. 86 (3H, m) , 2. 19-2. 35 (2H, m) , 2. 46 

(3H, s) , 2. 45-2. 60 ( 1 H, m) , 2. 67-2. 80 ( 1 H, 
m), 2. 80-2. 98 (4H, m) , 3 . 5 8 and 3. 7 1 (eac 
h 1H, each d, J = 15. 2Hz), 3. 8 0 - 3. 9 5 ( 1 H, 
m) , 4. 10-4. 40 (3H, m), 6. 86 (1H, br. s), 7. 1 
4-7. 22 (1H, m) , 7. 22-7. 34 (2H, m) , 7. 47 (1 
H, d, J = 6. 8Hz) , 7. 60 (1H, s) , 9. 35 (1H, s) . 
MS (ES I) m/z : 544 (M + H) + . 

[»!|12 1] (1R*, 2S*, 4S*) — N 2 — [ ( 5 ->? DD-T > JV 
-2—i)V) ts)V^)V\ - A-^Y^yti)V^-)V- N 1 — [ (5-^^;i/ 
-4, 5, 6, 7-fh7bHnWn [5, 4-c] tfU> ? >-2— f;W 
#;i/tf?-;v] - l, 2-->^da^>^7^> 



H«J1 1 8 £|^$l<£>#8n?, (1R*. 2 S*, 4 S*) -N 1 - (t e r t 

— n 2 — [ (5 -^pp<> F-;i/- 2 



X^/-;i/^^Sb7t(D^, 5-^5=-;i/-4, 5, 6, 7-fh7bHDf 
7Vn [5, 4-c] fc!U>>>- 2 U^A&tJg^SiirT, ® 




-4-* 1, 2-$ 
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1 H — NMR (DMSO-d 6 ) 6 : 1. 5 5 - 1. 8 0 (3H, m) , 1 . 8 
0-2. 20 (3H, m) , 2. 60-2. 75 (1H, m) , 2. 92 (3 
H, s) , 3. 15-3. 30 (1H, m) , 3. 3 0 - 3. 5 0 (4H, 
m) , 3. 57 (3H, s), 3. 55-3. 70 ( 1 H, m) , 4. 20- 
4. 30 (1H, m) , 4. 3 0-4. 4 0 (1H, m) , 7. 02 ( 1 H, 
s) , 7. 17 (1H, dd, J=8. 5, 2. 0Hz) , 7. 41 ( 1 H, 
d, J = 8. 5 Hz) , 7. 71 (1H, s), 8. 20-8. 35 (1H, 
m), 8. 35-8. 45 ( 1 H, m) , 11. 82 (1H, br). 
MS (FAB) m/z : 5 3 0 (M + H) + . 

mmmi22l (IK*, 2S*, 4R*) -N 2 - [ (5 -#DCK>F*- ft> 
-2 — OV> tl)VT$-)V~] [ (5-^^;i/- 

4, 5, 6, 7-rh7t:Ha^7yD [5, 4-c] tf U 2 — f)V) # 

JP^-JU] -1, 2-^P^1f>^75> 



HJfi^l 1 8 (1R*, 2S*, 4R*) -N 2 - (t e r t 

-7>^^M~;v) [ (5-^^;u- 

4, 5, 6, 7 -fh7tFP^7yn [5, 4-c] fc° U v>- 2 -^;V) * 

- i , 2 d^+j- >>*t $ >^mmmm^ /-;viiTia 

1 H — NMR (CDC 1 3 ) <5:1. 29 (3H, t, J = 7. 1Hz) , 1. 
82-2. 30 (6H, m) , 2. 49 (3H, s) , 2. 62-2. 73 (1 
H, m) , 3. 74-3. 85 (2H, m), 3. 85-3. 93 (2H, 
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m) , 3. 71 (2H, s) , 4. 12-4. 29 (3H, m) , 4. 49- 
4. 59 (1H, m) , 6. 89 ( 1 H, br. s) , 7. 21 (1H, dd, 
J = 8. 8and2. 0Hz), 7. 32 (1H, d, J = 8. 8Hz), 7. 
33 (1H, br. s), 7. 41 (1H, br. s) , 7. 62 (1H, b 
r. s) , 9. 3 7 (1H, s) . 
MS (ESI) m/z : 5 4 4 (M + H) + . 

immmi23'] ur*, 2s*, 4s*) -n 1 - e 

4, 5, 6, 7-Th7kFD?7yn [5, 4-c] fc!U 2 — f;W # 

-l, 2-^n^U->^75> JfiTOS 



COOMe 




lljffitill 1 8 trafiftOD^TT, (1R*, 2S*, 4 S *) -N 1 - ( t e r t 

-^h^>#jl^n;iO -4-^ h^>#;V/fc;i,-N 2 - C (5-^;v- 

4, 5, 6, 7-rh7tHn?77D [5, 4-c] tf U z?>- 2 — OV) # 

-l, 2-^^u^^>^r^y^4m^mm^^ymmvm 

'H-NMR (DMSO-d 6 ) 5 : 1. 6 5 - 1. 8 0 (3H, m) , 1. 8 
0-2. 10 (2H, m) , 2. 15-2. 25 (1H, m) , 2. 55-2. 
70 (1H, m) , 2. 89 (3H, s) , 3. 05-3. 20 ( 1 H, m) , 
3. 30-3. 50 (4H, m) , 3. 55-3. 65 (1H, m) , 3. 62 
(3H, s) , 4. 20-4. 30 (1H, m) , 4. 35-4. 45 ( 1 H, 
m) , 7. 19 (1H, dd, J =8. 8, 1. 2 Hz) , 7. 23 (1H, 
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s), 7. 43 (1H, d, J = 8. 8Hz), 7. 73 (1H, s), 8. 0 
3 (1H, d, J = 6. 8Hz) , 8. 73 (1H, d, J = 8. 5Hz) , 1 
1. 8 5 (1H, s) . 
MS (FAB) m/z : 5 3 0 (M + H) \ 
WI12 4] (IS, 2R, 4R) -N 1 - [ ( 5 - 9 D D<> t*—^- 2 

— r;V) - 4-* h^>#;]//fc;i/-N 3 - [ (5-^;v-4, 

5, 6, T-fh^bHo^yn [5, 4-c] tf U 2 — 



^^1118^:^0^7?, (IS, 2R, 4R) -N 1 - (tert-7' 

5, 6, 7-^b^tiHD^T % /D [5, 4-c] tfUv^-2 — f;W 

n;W -l, 2-v^D^it>^T^>^4^^m^^+f->M^T5n ; Sb 

fc©^, 5-^nn-r>H-;i/-2-^;i/^>m^»^r^^> mMb&to&# 

*H — NMR (DMSO-d 6 ) 6 : 1. 6 7 - 1. 7 6 (3H, m) , 1.8 
8-1. 91 (1H, m), 2. 01 (1H, br. s), 2. 13-2. 22 
(1H, m) , 2. 5 2 - 2. 6 7 (4H, m) , 2. 86 (2H, br. 
s) , 3. 04 (2H, br. s) , 3. 33-3. 41 (1H, m) , 3. 6 
1 (3H, s), 4. 22-4. 36 (3H, m), 7. 17-7. 22 (2 
H, m) , 7. 42 (1H, d, J = 8. 8Hz) , 7. 72 (1H, s) , 
8. 00 (1H, d, J = 6. 9Hz) , 8. 68 ( 1 H, d, J = 8. 6H 
z) , 11. 8 0 (1H, s) . 



COOMe 



CI 
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MS (FAB) m/z : 5 3 0 (M'+H) + . 

mmmi2 5] (is, 2R, 4R) -n 1 - [ (5-y)^a^ y\^—)V- 
2 — Ol) - 4 b4^>#Jl/fc;i/-N 2 - [ 

4, 5, 6, 7-fh7bHnf77n [5, 4-c] f;W # 



H;»!|l 1 8 ^|W|#©^T> (IS, 2R, 4R) -N 1 - (tert-7' 

h^>#;i/tf;-;K> -4-* h^>#;M^~;i/-N 2 - [ (5 - *^)V- 4, 

5, 6, 7-fh7tKD?7Vn [5, 4-c] tfU^>-2— f;P) 

~;W -1, 2-v^P^^>> ? T^> ; &4^^^^l7->«TMSL' 

5-^;^n-r>H--;i/-2-*;i/^>milf^$-Q-> 

1 H — NMR (CD 3 OD) 6:1. 81-1. 90 (3H, m) , 2. 09- 
2. 17 (3H, m) , 2. 61 (3H, s) , 2. 6 0 - 2. 6 3 ( 1 H, 
m), 2. 95 (2H, br. s ) , 3. 10-3. 12 ( 2 H, m) , 3. 4 
5-3. 49 (1H, m) , 3. 69 (3H, s) , 4. 2 8 -4. 6 9 (3 
H, m), 6. 99-7. 04 (1H, m) , 7. 16 (1H, s), 7. 29 
(1H, dd, J = 9. 8, 2. 5Hz) , 7. 41 ( 1 H, dd, J = 8. 
8, 4. 6Hz) . 

MS (FAB) m/z : 5 1 4 (M + H) + . 
[»J12 6] (IS, 2R, 4S) 

[ (5-^;v^n-r>F— ;i/-2— f;io -n 2 - [ (5-^^;i/ 

-4, 5, 6, 7— r-h^t Fn^pyya [5, 4-c] tfu^>- 2— f;K> 



;i/#-;KI -i, 2-s. 





COOMe 
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- i, 2-2. 




COOEt 





a 0 



— N 



^IfsHl8t^0^, (IS, 2R, 4S) -N 2 - (tert-^ 

-;i/-2 — f;K> #;i^n;Ki -i, 2 -^n^i7->^:^>£4^:iL@t 

^tW^Tillfc©^, 5-^3Ml/-4, 5, 6, 7-Th7kHO? 
TVp [5, 4-c] tfU> 5 >-2-^;^>m U^A^<h^$^ MM 

1 H — NMR (CDgOD) 6:1. 29 (3H, t, J = 7. 1Hz) , 1. 
60-2. 34 ( 6 H, m), 2. 53 (3H, s ) , 2. 61-2. 68 (1 
H, m) , 2. 80-2. 88 (2H, m) , 2. 96-2. 99 (2H, 
m) , 3. 7 5 (2H, s) , 4. 12-4. 14 ( 1 H, m) , 4. 18 (2 
H, a, J = 7. 1Hz) , 4. 5 9-4. 6 0 ( 1 H, m) , 6. 86 (1 
H, s) , 6. 9 9 - 7. 0 4 ( 1 H, m) , 7. 2 7 - 7. 3 4 (2H, 
m) , 7. 47 (1H, d, J = 7. 1Hz) , 7. 92 ( 1 H, d, J = 5. 
6 Hz) , 9. 13 (1H, s). 
MS (FAB) m/z : 5 2 8 (M + H) + . 
[ilil2 7] (1R*, 2S*, 4R*, 5S^fciilR*, 2 S *, 

4S*, 5R*) -4, 5-tfx h^>#;i^;r;i/) -N 1 (i;fcteN 2 ) - 
[ (5-^^-4, 5, 6, 7 - fh^tFOfjy'D [5, 4-c] tfU5> 
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COOMe 




4, 5-cis 



(1R*, 2S*, 4R*, 5S*Sfc«lR*. 2 S *, 4 S *, 5 R*) -4, 
5-lfX (tert-7>^/M^r$y) -1, 2-^DA*t>^ 
^j;i/^>m ^/^XXfJV (3 5 0mg) (30ml) K^gfi? 

■^;i/&#feo £tl£N, N-^fWA75H (5 0ml) «#FL5-^ 
DD-f>H-;V-2-M^>i (12 0mg) il- (3-^^75/7° 
atf;i/) -3-X^;V*;V3l?^5 F MSdSOmg) , l-kFn^y 
^>y>'J7y- ;H7jc?D^J (HOrng) > N-^^;^;i/^U> (0. 13 
ml) ^iPAT^Tl 7^^Ufc 0 ^^MffiT^icU ^$tC7jC§iD 

- (^/-;v : ^nn^^>=i:9) Till, as© ( 1 r\ 

2S*, 4R*, 5S*£fc«lR*, 2S*, 4 S *, 5R*) -4, 5 - If 7. 
(^V^zsjllV^—JV) — N 1 (£7c«N 2 ) - [ (5-^Dn^F-;i/-2 
tJ)V$~)V\ -1, 2 -~>7 7n ^\^i7->> ? T^> (19 0mg) 
fee £n^N, N-^fWA75F (5 0ml) £^$?U b-^)V- 
4, 5, 6, 7 -T-h^tHD^TV'n [5, 4-c] tf U 2 -#;V#> 

gg U^Aife (2 8 0mg) , 1- (3-^W5/7°CikVW - 3 -X 
^JWM^5F iHKUOmg) , l-hFn^>Wh'J7^ 

;nzKfa#i (2 i omg) &tiQ%.Tmmvi 7mmm.wvTc 0 mmrmm^^ 
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^A^PVh^^- W^;-iky^PD^^>=l : 9) i5j;?i7W\ 0 
77^7^n7b^77^-tlIU Ilft^ (2 2mg) 

'H-NMR (DMSO-d 6 ) <5 : 1. 9 7 - 1. 9 9 (2H, m) , 2 . 3 
3-2. 36 (2H, m) , 2. 39 (3H, s), 2. 68-3. 69 (8 

H, m) , 3. 88 (3H, s), 3. 89 (3H, s) , 4. 18 ( 1 H, b 
r) , 4. 28 (1H, br), 7. 01 (1H, s) , 7. 16-7. 19 

(2H, m) , 7. 40-7. 42 (2H, m) , 7. 74 (1H, s), 1 

I. 8 1 (1H, s) 

MS (FAB) m/z : 5 8 8 (M + H) + . 
[^560912 8] (1R*, 2S*, 4R*) - 4 -fc^afr^-N 1 - [ (5 - 

/7do^>hh1/-2-^;W -n 2 - [ (5-^;i/-4, 5, 

6, 7 -Th7kFnf7yn [5, 4-c] tfU>*>-2 — r;W 

;w -l, 2-v'^D^u->2?r$> 




(1R*. 2S*, 4R*) -N 1 - [ (5-^DD-r>H~;i/-2— OV) ti 
)It$~M -4-Xh^r~>7j;^^;i/-N 2 - [ (5-^^-4, 5, 6, 7 

-fh7tPnWD [5, 4-c] tfU^>-2--r;i/) - 

1, 2-~>^P^\^it>> ? T^> (9 1 6mg) §X^7— ;i/ (1 0ml) 
tffh7kHn77> (8ml) ©?^glt:ilb, ^fcT 1 ^feklfefltf- 

hu^A*»»t (3. 3mi) &iiU7L, mmzrci2&mt&\sito lMfemm 
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(3. 3ml) &fK\X1t<Dt>, iMI^^t> mi£&7k&£.Z$X.—7-)V>V 

m&L>, wmtt&m a 1 2mg) sifiH#tit#ft. 

[HM#!|129] (IS, 2R, 4S) [ 

p-r>F-;i/-2 — r;0 #;i/;fc;i/] -n 2 - [ (5-^9^-4, 5, 6, 

7-fh7bFDWD [5, 4-c] h°U^>- 2 — <JV) - 
1, 2--yZW\3r*y>-J7^> 



(IS, 2R, 4S) — N 1 — [ (5-^PP-f>H^-2-<;l/) 

[ (5-^.^;i/-4, 5, 6, 7 

hytFPfrv'p [5, 4-c] t£U>>>-2— r;w -1, 2 

-->^n^\^+f->>?T^> (l. 6g) £x^y — ;i/ (20ml) ^rx^h^ 

tFP77> (15ml) ©IMIl:ISL> SmJCTl«3fcfcBt^h , ;*> 
&7kmm (5. 9ml) £50?U KfflfcTl 2«FlW«^bife. 

(5. 9ml) Sin^Lfe©^, MffiTM^SjU g§£ £7fc&<£tf X-tJI/T 
«fc*£U M^fr^ (1. 19g) S«e@filTifc. 
mp. 234-236 °C. 

CoO D -57° (C=l. o, . 

mMM130] (1R*, 2S*, 4S*) [ (5- 

^pd-OF-A— 2— f ;w #;i//j?x;i/] -n 2 - [ (5-^.^-4, 5, 
6, r-fh^kHP^V'P [5, 4-c] tfU> ? >-2 — OV) #;M?X 

m -i, 2-^paw^t$> mmm. 
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COOH 




(1R*, 2S*, 4S*) — N 1 — [ ;V-2 — OV) % 

)Vt$~m -4-* h^v-#;vfc;v-N 2 - [ (5-^^-4, 5, 6, 7 
-fh7bHDWa [5, 4-c] h°u *?>-2-^)V) %)\r#~)V\ - 

1, 2 n^\^rit>i^T^ > (180mg) %fh7kHH77> (8 
ml) <hzK (2ml) TKBMbU^tfA (1 7mg) 

T*fmm#:^5mUT, ^Utt^t/ (140mg) &lffi@#tlT#fc. 
1 H — NMR (DMSO-d 6 ) 5 : 1. 6 0 - 1. 8 0 (3H, m) , 1 . 8 
0-1. 95 (1H, m), 1. 95-2. 20 (2H, m) , 2. 41 (3 

H, s), 2. 70-2. 90 (4H, m) , 3. 70-3. 85 (2H, 
m), 4. 15-4. 30 ( 1 H, m) , 4. 30-4. 40 ( 1 H, m) , 
7. 19 (1H, dd, J = 8. 8, 2. 2 Hz) , 7. 22 ( 1 H, d, J = 

I. 5Hz) , 7. 43 (1H, d, J=8. 8Hz) , 7. 72 ( 1 H, d, 
J =2. 2Hz), 8. 00 (1H, d, J = 6. 8Hz) , 8. 64 (1H, 
d, J = 8. 5Hz) , 11. 82 (1H, s) . 

MS (FAB) m/z : 5 1 6 (M + H) + . 
[»U3 1] (1R*. 2R*, 4S*) ^-^ji^^-N 1 - [ (5- 
£7D^-f>F— ;i/-2 — f;W -n 2 - [ (5-^^-4, 5, 
6, 7 -Th^tHnfyya [5, 4-c] tfU^>-2— f;i/) 
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(1R*. 2R*, 4S*) -N 1 - [ (5-^PP-T>H-;i/-2 — OV) t! 
)V$~M [ (5-^^;i/-4, 5, 6, 7 

-fh7kFDf7ya [5, 4-c] tf U i?>- 2 — f )V> Xfrtf-M - 
1, 2-^^U^\^>^y^> (244mg) £x^/-;i/ (8ml) 
fh7kFD77> (5ml) ©*S^»«fcffli»U Saa^Tl^TKBfeflS^-h 
Ut7A*»«t(0. 9ml) £#n^ 12|»Lfc. 1#I5&£8I<0. 9 
ml)'«fc©^ «ET«Wfc£«*U ^$*7K^«fc^x— 5=-;H?^b, 

(1 5 2mg) $l«tlT#fc. 
X H — NMR (DMSO-d 6 ) 5 : 1. 44- 2. 2 3 (6H, m) , 2 . 3 
4 (3H, s), 2. 60-2. 90 (5H, m) , 3. 53 and 3. 6 
2 (each 1H, each d, J = 5. 65Hz), 3. 95-4. 25 

(2H, m) , 7. 02 ClH, s) , 7. 12 (1H, br, J = 8. 8H 
z) , 7. 36 (1H, d, J = 8. 8Hz) , 8. 29 ( 1 H, d, J = 8. 
8Hz) , 8. 40 (1H, d, J = 8. 8Hz) . 11. 65 ( 1 H, s) . 
MS (ES I) m/z : 5 1 6 (M + H) + . 

[«^013 2] (1R*, 2S*, 4S*) - 4 -#;i/#4^>-N 2 - [ (5- 

/7dd-<>f-;1/-2 — o\d #;v^x;Kl -n 1 - [ (5-^^;v-4, 5, 
6, 7-Tb7kFDf7^D [5, 4-c] tf U^>- 2 --r;i/) #;i/#x 
;W -l, 2-^d^>$?7$> 'Jf^S 
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(1R*. 2S*, 4S*) — N 2 — [ >f—;u-2— f;w ts 

- 4 h^^^-^-N 1 - [ (5-^;w-4, 5, 6, 7 
-fh7hFDWD [5, 4-c] fcfU>>>-2 -- { Jl) %)It$-)V1 - 
1, 2-^^7DAtf>^7^> (1. 2 0g) Sfb7tFn77> (3 2 
ml) fc»#U 3k?frT, ^BftflSU^A (60. 8mg) , 7jc (4ml) £Jlg 
^SPX, ilTl 4f$W8l#L&. M^MffiT^icU (1. 12 

g) £#7Co 

X H-NMR (DMSO-d 6 ) 5:1. 55-1. 70 (2H, m) , 1. 7 
0-2. 05 (4H, m) , 2. 10-2. 20 ( 1 H, m) , 2. 25-2. 
40 (4H, m) , 2. 5 0-2. 8 0 (4H, m) , 3. 4 5-3. 6 5 (3 
H, m) , 4. 10-4. 30 (2H, m) , 7. 0 0 - 7. 2 0 (2H, 
m) , 7 . 5 0 - 7. 6 5 (2H, m) . 
KIM13 3] (1R*. 2S*, 4R*) -4-tDVn^)l~N x - [ (5 

-/7dd^>f-j1/-2-^jw #;v2ff— ;v] -n 2 - c (5-^^-4. 

5, 6, 7-rh7kHn?7V*D [5, 4-c] fc!U$>>-2— f\>W 
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-2— r;i/) *;i/3j?-;w - i, 2 -ex^n/\^-y->^T^>&4S3t*W^ 

n [5, 4-c] ¥V¥>-2-%)\stf>nv?-v&m.£M&'£ j &x, mmit^ 

1 H — NMR (CDC 1 3 ) <5 : 0. 7 8 - 2. 4 0 (7H, m) , 2. 53 
(3H, s), 2. 80-2. 89 ( 1 H, m) , 2. 91-3. 00 ( 1 H, 
m) , 3. 68-3. 76 ( 2 H, m) , 4. 08-4. 19 ( 1 H. m) , 
4. 54-4. 65 (1H, m) , 6. 80 (1H, br. s), 7. 21 (1 
H, d d, J = 8 . 4 and 1. 6Hz) , 7. 33 (1H, d, J = 8. 
4Hz) , 7. 38-7. 43 (1H, m) , 7. 49-7. 55 ( 1 H, 
m), 7. 63 (1H, br. s), 9. 14 ( 1 H, br. s). 
MS (ES I) m/z : 5 1 5 (M + H) + . 
[»J13 4] (1R*, 2S*. 4R*) — N 1 — [ ( 5 — ^ DD-f > K—JI/ 

-2 — r;W #;i/#~;K] -4- (n, n-^5p;1/#;1//^e-t;i/) -n 2 - 

[ (5-^^-4, 5, 6, 7 -fh7kHaf/yP [5, 4-c] fcfUv? 




(1R*. 2S*, 4R*) -4-^;P^^r->-N 1 - [ (5-^DD^>F- 

;v-2— r;W -n 2 - [ (5-^^;v-4, 5, 6, 7-^b^ 

tFnWn [5, 4-c] tfU^>-2— f;W #;]^-;i/] -l, 2—> 

/7n^1r>> ? Ta > (16 8rag) O^DD*Jl/Ai« (10ml) fchU 
X^;VT^> (0. 2 5ml) , y^fJl/75> Sli(13 3mg) > 1- 
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V—JV 1 7i0um (5 3mg) , 1- (3-5?^^75 



/7uif)V) -S-IfWi^SH (7 5mg) £tJP7t, 72i 

^y-Jl/=9 3 : 7) T*MftU #E>n&&£EI# (1 3 5mg) £x^/-;i- 
(5ml) tM$t, l&J&M (0. 5 ml) &JW^L2l^|HHt^L,^. « 

&M^U «J8-fb-&<» (1 1 2mg) S«fi»*il,T#fc. 

X H — NMR (DMSO-d 6 ) 6 : 1. 4 2 - 2. 0 7 (6H, m) , 2 . 7 

3-3. 70 (10 H, m) , 2. 88 (3H, s), 2. 97 (3H, s) , 

4. 03-4. 20 (1H, m) , 4. 51-4. 67 (1H, m), 7. 04 
(1H, br. s) , 7. 16 (1H, br, J = 8. 8Hz) , 7. 41 (1 

H, d, J = 8. 8 Hz) , 7. 68 ( 1 H, br. s), 8. 32-8. 47 
(2H, m) , 10. 76 (1H, br. s). 

MS (ESI) m/z : 5 4 3 (M + H) + . 

mmmis5i qr*, 2r*, 4s*) -n 1 - e (5-^dd^>k-;i/ 
-2--r;i/) #;i/*£-jK] -4- (n, n-^^^jp^^^^jw -n 2 - 

C (5-^JU-4, 5, 6, 7-f h7kHD?7yn [5, 4-c] fcfUS? 

>-2 — r;i/) -1, 2 -^d^i}->s?7S> 



mmmi 3 4tmm<Djj&-e, ur*, 2r*, 4 s*) -4-#;w^->- 

N 1 — [ (5-^nn^>MV-2-^;W -n 2 - C (5-* 
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3\H'-4, 5, 6, 7-f h^bHn^Tyn [5, 4-c] k°'Jy>-2 — f 
;W -i, 2-5>^p^1t>^T^>£^5P;i/T5> igglii 

! H-NMR (DMSO-d 6 ) 6:1. 00-2. 05 ( 7 H, m) , 2. 5 
0 (3H, s) , 2. 81 (3H, s) , 2. 92-3. 65 (9H, m) , 
3. 95-4. 10 (1H, m) , 4. 50-4. 68 ( 1 H, m) , 7. 08 
(1H, s) , 7. 13 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 37 
(1H, d, J=8. 8Hz) , 7. 66 (1H, br. s) , 8. 31 (1 
H, d, J = 8. 4Hz) , 8. 50 ( 1 H, d, J = 9. 2Hz) , 11. 6 
7 (1H, s) . 

MS (ESI) m/z : 5 4 3 (M + H) + . 
[^560913 6] (1R*, 2S*, 4S*) -N 1 - [ ( 5 - ? P P-f > H— ;U 

-2— r;v) #;pzfc;i/] -4- (n, N-^^i/^wt^-r -n 2 - 

[ (5-^;i/-4, 5, 6, 7 -fh^hHn^VD [5, 4-c] tfUv 5 

>-2—f;» -i, 2 -v-^p^\^>^t^> 




mmmi 3 4tmU(D^m^\ (ir*, 2 s*, 4s*> -4-*;^^- 

n 1 — [ (5-^pp-t 2— r;i/) -n 2 - [ (5-^ 

^;i/-4, 5, 6, 7-fh7tHnfTyP [5, 4-c] fc!US»-2— T 

;w #;vatf-;Kl -l, 2-v^p^it>> ? y$>t^^^;VT$> mBM 

1 H — NMR (DMSO-d 6 ) 5:1.42-2. 2 5 (7H, m) , 2. 8 
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0-3. 12 (4H, m), 2. 82 (3H, s) , 2. 88 (3H, s), 
3. 04 (3H, s), 3. 32-3. 68 (2H, m) , 4. 29-4. 61 
(2H, m), 7. 16-7. 24 (2H, m) , 7. 42 (1H, d, J = 
8. 8Hz), 7. 74 (1H, s), 8. 01 ( 1 H, d, J = 5. 6H 
z) , 8. 91 (1H, d, J = 8. 4Hz) , 11. 85 ( 1 H, br. 
s) . 

MS (ESI) m/z : 5 4 3 (M + H) + . 
[*»«13 7] (1R*. 2S*, 4R*) -N 1 - [ (5-^DD^>F-^ 

-2— r;v) -4- (N-^^;v*;wt^-r;v) -n 2 - [ (5- 

^)V-4, 5, 6, 7-rb7kF D^y/D [5, 4-c] fcfUv^-2- 




Hffi^J13 4t^O^T, (1R*. 2S*, 4R*) - 4 jl/^S/- 

N 1 — [ (5-^nn<>H-;i—2— r;W -n 2 - [ (5-* 

3=-;i/-4, 5, 6, 7-fh7tHnf7yn [5, 4-c] tfU^>-2— f 
)V) %)]s#—)V] - 1 , 2 -i/y DA^>y75 >t^^7S > ttSI&fr 

*H— NMR (DMSO-d 6 ) (5 : 1. 5 0 - 2. 7 0 (7H, m) , 2 . 9 
0 (3H, s) , 3. 0 5 - 3. 7 5 (9H, m) , 4. 0 5-4. 2 0 (1 
H, m) , 4. 38-4. 53 (1H, m) , 7. 03 (1H, br. s), 
7. 16 (1H, br, J = 8. 8Hz), 7. 41 (1H, d, J =8. 8H 
z) , 7. 69 (1H, br. s) , 8. 11 ( 1 H, br. s) , 8. 39 
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(1H, d, J = 7. 6Hz) , 11. 78 (1H, br. s) . 
MS (ES I) m/z : 5 2 9 (M + H) + . 
[HJ&M13 8] (IS, 2R, 4S) -N 1 - [ ( 5 - % D n-T > F— ;]/- 2 

— r;i/) -4- (n — r vyn^k^w^-r;]/) -n 2 - [ (5 

-*3\>I/-4. 5, 6, 7-rh7bFnf7yn [5, 4-c] h°U^>-2 



H 




mmmi 3 4£mmo^&-e> (is, 2r, 4 s) -4-^;v#^->-n i 

- [ (5-^nni'/F";k-2-i'jW -n 2 - [ 

-4, 5, 6, 7-fh7kFDf7l/n [5,- 4-c] tf'J^>-2— f;W 
-l, 2-->^n^-y->^r^>43J;tK-rv^nt:;i/T5>^e> 

X H-NMR (DMSO-d 6 ) 6:1. 02 (6H, dd, J=6. 5, 2. 
5Hz), 1. 50-2. 10 (6H, m), 2. 30 (1H, t, J= 1 2. 
0Hz), 2. 91 (3H, s) , 3. 10-3. 75 (4H, m), 3. 75 
-3. 90 (1H, m) , 4. 07-4. 20 ( 1 H, m) , 4. 30-4. 5 
7 (2H, br. s) , 4. 5 7-4. 8 3 ( 1 H, br. s) , 7. 03 (1 
H, d, J = l. 5Hz) , 7. 16 (1H, dd, J = 8. 8, 2. 1H 
z) , 7. 41 (1H, d, J=8. 8Hz) , 7. 6 0 - 7. 7 5 (2H, 
m), 8. 05 (1H, br. s), 8. 43 (1H, br, J = 7. 8H 
z ) , 11. 63 (1H, br. s), 11. 79 (1H, s). 
MS (FAB) m/z : 5 5 7 (M + H) + . 
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[^K«13 9] (IS, 2R, 4S) -N 1 - [ (5-^Pn-T>H-;P-2 

C (5-^^;i/-4, 5, 6, 7-rh7bHDf7^n [5, 4-c] tfUi? 
>-2—iJV) %JV#~)V] -1, 2-^D^t>5?75> 



H 




1 3 4 t.mm(D^m^\ (IS, 2R, 4S) -4-^;l/#^>--N 1 

- [ (5-#nnK>b*-;i/-2— r;w -n 2 - [ (5-*^;i/ 

-4, 5, 6, 7-Th7kHD^/P [5, 4-c] tfU^>-2— t )V> 

] H-NMR (DMSO-d 6 ) 5 : 0. 3 2 - 0. 4 0 (2H, m) , 0 . 5 
3-0. 63 (2H, m) , 1. 50-2. 10 ( 6 H, m) , 2. 25-2. 
40 (1H, m) , 2. 45-2. 70 (2H, m), 2. 91 (3H, s) , 
3. 05-3. 80 (3H, m) , 4. 05-4. 17 (1H, m) , 4. 30 
-4. 55 (2H, m) , 4. 55-4. 80 ( 1 H, m) , 7. 03 ( 1 H, 
d, J = l. 5Hz) , 7. 16 (1H, dd, J = 8. 8, 2. 0Hz) , 
7. 41 (1H, d, J = 8. 8Hz) , 7. 68 ( 1 H, d, J = 2. OH 
z) ; 7. 86 (1H, b r , J = 3 . 4H z ) , 8. 06 (1H, br. 
s ) , 8. 40 ( 1 H, br, J = 7 . 6 H z ) , 11. 20-11. 60 (1 
H, br), 11. 79 (1H, s). 
MS (FAB) m/z : 5 5 5 (M + H) + . 

[HIM14 0] (is, 2R, 4S) — N 1 — C (5-^nn-r>H-;i/- 2 
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—<)V> -4- (N-x^;i/-N-^^;p^;wt^E-r;i/) -n 2 - 

[ (5-^^-4, 5, 6, 7-fh7tPPf7ya [5, 4-c] tfUS? 




H»J1 3 4^1^810^ (IS, 2R, 4S) -4-^;V^->-N 1 

- [ >h— 2 — iM *;i/3j?-;w -n 2 - [ (5-*^;u 

-4, 5, 6, 7-fb7fcFP?7yn [5, 4-c] fcfU$?>-2 — f;K> 

1 H — NMR (DMSO-d 6 ) 3 : 0. 93-1. 13 (3H, m) , 1. 4 
0-1. 6 4 ( 1 H, m) , 1. 64-1. 88 ( 3 H, m) , 1. 88-2. 
10 (2H, m) , 2. 76 (l/2of 3H, s) , 2. 90 (3H, s), 
2. 93 (l/2of 3H, s ) , 3. 10-3. 80 ( 7 H, m) , 4. 05 
-4. 17 (1H, m) , 4. 3 0-4. 8 5 (3H, m) . 7. 04 (1H, 
s) , 7. 15 (1H, dd, J = 8. 8, 1. 7Hz) , 7. 40 ( 1 H, 
d, J = 8. 8Hz) , 7. 67 ( 1 H, s) , 8. 3 0 - 8. 5 0 (2H, 
m), 11. 29 (1H, br. s), 11. 77 (1H, s). 
MS (FAB) m/z : 5 5 7 (M + H) + . 

[Wii4i] (is, 2R, 4S) -N 1 - [ (5-^nn^>F-;v-2 

— r;w ;w -n 2 - c (5-^wi/-4, 5, 6, 

f7V ( n [5, 4-c] HU^>- 2 — r;W -4- (t°D'Jyy 

#;M?-;iO -1, 2-y^nAW>y75> 
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ggNSMl 3 4tR»O^Tf, (IS, 2R, 4S) - 4 -fiJVtf^z/- N 1 
-4, 5, 6, T-fh^tFn^/D [5, 4-c] tf'J^>-2— f;W 

1 H — NMR (DMSO-d 6 ) .6:1.45-2. 10 (10H, m) , 2. 
75-2. 90 (2 H, m) , 2. 90 (3H, s), 3. 10-3. 70 

(H, m) , 4. 0 5-4. 2 0 ( 1 H, m) , 4. 2 5-4. 8 0 (3H, 
m) , 7. 05 (1H, s) , 7. 17 (1H, d, J = 8. 7 Hz) , 7. 4 
1 (1H, d, J = 8. 7Hz), 7. 69 (1H, s), 8. 32 ( 1 H, b 
r, J = 7. 6Hz), 8. 38 (1H, br, J = 7. 1Hz), 11. 22 

(1H, br. s), 11. 78 (1H, s). 
MS (FAB) m/z : 5 6 9 (M + H) + . 

mmmi42] (lR*, 2S*, 4R*) -N 1 - [ (5-^DD-r>F— )V 

-2 — r;w -n 2 - [ (5-^^-4, 5, 6, 7-fb7t 

KD^yyp [5, 4-c] t!Ui?>-2— f;W -4- (4-^e 
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mmmi 3 4 £.mn<Djj&7?, (ir*. 2 s*, 4r*) -4-*;^^- 

n 1 - [ >f-;v-2— r;w #;i^-;Kl -N2- [ (5-* 

^;i/-4, 5, 6, 7-fh7bFnf7V'U [5, 4-c] hfU^>-2--f 

;W -1, 2 ->-^n^if>> 5 T5>i ; &;^u>^B^ft:'& 

1 H-NMR (DMSO-d 6 ) 6 : 1. 4 0 - 2. 0 5 (6H, m) , 2 . 7 

5-3. 70 (18H, m) , 4. 02-4. 17 ( 1 H, m) , 4. 55- 

4. 69 (1H, m) , 7. 05 (1H, br. s) , 7. 17 (1H, br, 
J = 8. 8Hz) , 7. 41 (1H, d, J = 8. 8Hz) , 7. 67 ( 1 H, 

br. s) , 8. 35 ( 1 H, d, J = 7 . 6Hz) , 8. 40 ( 1 H, d, J 
= 7 . 6Hz) , 10. 7 9 (1 H, b r . s) . 
MS (ESI) m/z : 5 8 5 (M + H) + . 
[HJfifll 1 4 3 ] (IS, 2R, 4S) -N 1 - [ ( 5 n CK > 2 

— f;W -4- (N-x^;^;p/t*-r;W -n 2 - [ (5-^^ 

J1/-4, 5, 6, 7-fh7tFn^7yn [5, 4-c] tfU> ? >-2-< 



H 
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(IS, 2R, 4S) -4-%)\>tf3rzs- N 1 - [ (5-^nn^>F-^- 
2— T;i/) -N 2 - [ (5-^^;V-4, 5, 6, 7-fh7tH 

n^yy*n [5, 4-c] b°U^>-2— r;i/) -l, 
■ / \3rU->>>T5> (150mg) £N, N-^Xf H (3ml) \Z 

mmv, N-X3\>V75> mmm(119mg) , l-kFD^y^/b'J 
TV—frljffiM (7 9mg) > 1- (Z-z?*^)VT^/7°U\fl)V) -3-X 
^ K lit (112mg) , KiJX^7S> (3 2 6 ^1) 

a*7A^n7 h^?^ — (^77PO^^> : JV= 4 7 : 3) T*ifS£ 

(i7iM) mux, iiSiffiTSibfe. ^fc^y-^^a^x^ 

;px-^;i/^te, £Dfc2t*lr;3lfcU Ilft^i (7 4mg) 

'H-NMR (DMSO-d 6 ) (5:0. 99 (3H, t, J = 7. 2Hz) , 
1. 57-2. 02 (6H, m) , 2. 33-2. 38 (1H, m) , 2. 92 
(3H, s), 3. 01-3. 08 (2H, m) , 3. 17-3. 20 (2H, 
s), 3. 45-3. 70 (2H, m), 4. 10-4. 17 ( 1 H, m) , 
4. 40-4. 69 (3H, m) , 7. 04 ( 1 H, d, J = 2. 0Hz), 

7. 17 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 41 ( 1 H, d, J = 

8. 8Hz) , 7. 69 (1H, d, J = 2. 0Hz), 7. 78-7. 81 
(1H, m) , 8. 08-8. 12 ( 1 H, m) , 8. 40 (1H, d, J = 

8. 1Hz), 11. 23 (1H, br. s), 11. 79 (1H, br. 
s) . 

MS (FAB) m/z : 5 4 3 (M + H) + . 
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mmmi44i as, 2r, 4s) -n 1 - [ (5-^ntw >f-;u-2 
— f;iO -4- (n, n--j^)V%)vn^ )V) -n 2 - c (5 

5, 6, 7-rh7bFn?7ya [5, 4-c] h°Uv>-2 



(IS, 2R, 4S) -4-#;i^=^>- N 1 - [ (5-^DD^f> H — )V — 
iJJ^-Jl] — N 2 — [ (5-^;i/-4, 5, 6, 7-fh7tH 
a^PTVn [5, 4-c] lfU^>-2— f;W tDV^=-)V] -l, 2-->^n 
^\^rit>^T^> OOOmg) £N, N-^fMM75 H (50ml) 
fcligflIU 9 J*^)VT^> mmm. (3 0 4mg, ) , l-hFn^v^>V*h 
*)7*/—)Vlftmm (2 62mg) , 1- ( 3 -z?*^)V7 5 / y°U\i)V) -3 

(3 6 9mg) , ^V^Ptf;H^I/75> 
(1. 8 3ml) &Jq^L, 2P#ffl«#U&. «^IETteU 

;i/=4 7 : 3) -emmvtto »&n&a6H#&$^Da*^>fc»#u ii 
Mx^;-jnt (i. 4 9mi) ^^MffiTW^bfco mz\z 

(7 7 7mg) ^fifi@#itT#fc. 

[a] D =-5 3. 9° (18°C, c = 0. 5 0 5, ^^y— ;]/) . 
1 H — NMR (DMSO-d 6 ) <5 : 1. 4 5 - 1. 6 0 ( 1 H, m) , 1. 7 




0. 



N 
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0-1. 85 (3H, m) , 2. 80 (3H, s) , 2. 91 (3H, s) , 
2. 95-3. 10 (1H, m) , 2. 97 (3H, s) , 3. 10-3. 75 
(4H, m) , 4. 05-4. 15 ( 1 H, m) , 4. 35-4. 75 ( 3 H, 
m), 7. 05 (1H, s) , 7. 16 (1H, dd, J = 8. 7, 2. 1H 
z) , 7. 41 (1H, d, J = 8. 6Hz) , 7. 67 (1H, s) , 8. 3 
0-8. 45 ( 2 H, m) , 11. 63 ( 1 H, b r ) , 11. 78 ( 1 H, 
s) . 

MS (FAB) m/z : 5 4 3 (M + H) + . 
CH»145] (IS, 2R, 4S) -N 1 - [ (5 - ^DD'f > p — )]/— 2 

— iDV$—)V\ -4- (n, n-^x^>#;w^-t;k> -n 2 - [ (5 

-^^;V-4, 5, 6, 7-fh7tFof7VD [5, 4-c] tfU^>-2 




^»J1 3 4 (IS, 2R, 4S) - 4 -*;i/^v—N 1 

- [ (5-^nnOMV-2-<JW f3)\si£~)V\ — N 2 — [ (5->^;i/ 
-4, 5, 6, 7 -fh^kHD^ri/a [5, 4-c] tf U 2 — OV) 

%)V&~)V] -1, 2 -^D^l7->'^T5>i:^X5 : -;i'r5>^6^®^ 

1 H — NMR (DMSO-d 6 ) 5 : 0. 9 9, 1. 0 5 (6H, each 
t, J = 7 . 1Hz), 1. 53-1. 61 ( 1 H, m) , 1. 74-1. 80 
(3H, m), 1. 96-2. 05 (2H, m), 2. 88-2. 95 (4H, 
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m) , 3. 17-3. 67 ( 8 H, m) , 4 . 11-4. 16 ( 1 H, m) , 
4. 45 (1H, br. s) , 4. 55-4. 58 ( 1 H, m) , 4. 66 (1 
H, br. s) , 7. 06 ( 1 H, d, J = 2. 0Hz) , 7. 16 ( 1 H, d 
d, J = 8. 9, 1. 9Hz) , 7. 42 (1H, d, J = 8. 9Hz) , 7. 
69 (1H, d, J = l. 9Hz) , 8. 41 (2H, d, J = 7. 8Hz) , 
11. 65 (1H, br. s) , 11. 81 ( 1 H, br. s). 
MS (FAB) m/z : 5 7 1 (M + H) + . 

immmi4 6^ (is, 2r, 4s> -n 1 - e >h— ;v-2 

5f7;W5i5-;w -4- (N-z^-N-ynw^M^jv) -n 2 

- [ (5-^^;i/-4, 5, 6, 7 -er h^t Fn5Fyy*n [5, 4-c] fc!U 

-jy-2-^)V) tiM-M -l, 2-^^o^it>^T^> mmk 




mMmi Z 4 tmWXD-fiftrZ. (IS, 2R, 4S) -4-*;i/^>/-N 1 

- [ (5-^nn-f >h-;v-2— r;w -n 2 - [ (5-^^;i/ 

-4, 5, 6, 7-fh7bHn?7yn [5, 4-c] tf U S»- 2 — 

#;i^-;K] -l, 2-->^n^it>^T^>^N-^^;w-N-^atf;i/T 

X H — NMR (DMSO-d 6 ) 5:0. 7 1, 0. 79 (3H, each 
t, J = 7. 3Hz), 1. 4 1-1. 75 (6H, m), 1. 99 (2H, b 
r. s) , 2. 6 7 - 3. 0 2 (7H, m) , 3. 11-3. 40 (4H, 
m), 3. 47 (1H, br. s), 3. 67 (1H, br. s ) , 4. 12 
(1H, br. s) , 4. 4 4-4. 6 8 ( 3 H, m) , 7. 05 (1H, 
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s) , 7. 16 (1H, dd, J = 8. 8, 1. 7Hz) , 7. 41 ( 1 H, 
d, J = 8. 8Hz) , 7. 69 (1H, d, J = l. 7Hz) , 8. 35- 
8. 42 (2H, m) , 11. 45 (1H, b r . s), 11. 79, 11. 8 
1 (1H, each s). 
MS (FAB) m/z : 5 7 1 (M + H) + . 
[HJfi0!14 7] (IS, 2R, 4S) -N 1 - [ (5 -^n D-i* > H — )]/— 2 

->r;i/) -4- (n, n-^^d tf^^jwt^-r;!/) -n 2 - 

[ (5-PWI/-4, 5, 6, 7-Th7kFn?7l/D [5, 4-c] tfU^ 

>-2— r;W -1, 2 -^n^f>^75> mm*! 



HM0J1 3 4 £EMSfc©#8n?, (IS, 2R, 4S) - 4 -XA^zs-N 1 

- [ (5-^pn-r>H-;i/-2— fjw #;m?-;K] -N 2 - [ (5-^^;v 

-4, 5, 6, 7-rh7kKD^7yn [5, 4-c] tTU 2 — fVl') 

X H-NMR (DMSO-d 6 ) 5:0. 69 (3H, t, J = 7. 3Hz) , 

0. 79 (3H, t, J = 7. 3Hz) , 1. 3 8- 1. 4 7 (4H, m) , 

1. 57- 1. 78 (4H, m), 1. 98-2. 01 (2H, m) , 2. 80 
(1H, t, J =11. 5 Hz) , 3. 01-3. 39 (6H, m), 3. 48 
(1H, br. s) , 3. 68 ( 1 H, br. s) , 4. 13-4. 16 (1 

H, m) , 4. 43 (1H, br. s), 4. 48-4. 50 ( 1 H, m) , 
4. 68 (1H, br. s) , 7. 04 ( 1 H, d, J = 2. 0Hz) , 7. 1 



N 
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6 (1H, dd, J = 8. 8, 2. 2Hz) , 7. 41 (1H, d, J = 8. 8 
Hz) , 7. 70 (1H, d, J = 2. 2Hz) , 8. 33 ( 1 H, d, J = 
7. 6 H z ) , 1 1. 27-11. 40 ( 1 H, m) , 11. 80 ( 1 H, b 
r . s ) . 

MS (FAB) m/z : 5 9 9 (M + H) + . 
imMmi48l (IS, 2R, 4S) -N 1 - [ ( 5 - P D > K~ )V~ 2 

-- f;W -4- (N-^v:7nfc^p-N-j*5\n/;&;w^>f;W - 

N 2 - [ (5-^^;i/-4, 5, 6, 7-fh7tHD?Tyn [5, 4-c] 

tfu 2 — r;i/) -l, 2-^daw>v7$> ii^m 



I 




3 4tH«0*ffi1?, (IS, 2R, 4S) -4-^;i/^~>-N 1 

- [ (5-^DP-f>H—;P-2— r;w #;i/fc;K] -n 2 - [ (5 

-A, 5, 6, 7-fh7kFn?7yn [5, 4-c] tfU V>- 2 -<;!/) 

- l, 2-^D^u->s?7$>tN-^ r v:/^t^;^-N-;*3 : - 
1 H — NMR (DMSO-d 6 ) (5:0.99-1. 1 5 (6H, m) , 1. 5 
0-1. 99 (6H, m), 2. 64, 2. 78 (3H, each s), 2. 
92 (3H, s) , 2. 9 6 -3. 3 9 (4H, m) , 3. 47 ( 1 H, br. 
s) , 3. 68 (1H, br. s), 4. 12-4. 13 (lH,m), 4. 4 
5 (1H, br. s) , 4. 5 8-4. 7 0 (2H, m) , 7. 05 ( 1 H, 
s) , 7. 16 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 41 ( 1 H, 
d, J = 8. 8Hz) , 7. 69 (1H, d, J = 2. OHz) , 8. 38- 
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8. 4 6 ( 2 H, m) , 11. 27 (1H, br. s), 11. 7 9 ( 1 H, b 
r . s ) . 

MS (FAB) m/z : 5 7 1 (M + H) + . 
[|£«J149] (IS, 2R, 4S) — N 1 — [ ( 5 — ^ D P-f > H — JV— 2 

— <;W #;t^x;i/| -4- [N- (2 h^vx^) -N-^wi^wt 

^E^;i/] — N 2 — [ (5-^^-4, 5, 6, 7-rh7tFDf7yn 

[5, 4-c] tfU> ? >-2— r;p) #;i^x;M -l, 2-->^n^\^>> ? 




mmm 1 3 4 tmu^mT. (is, 2r, 4 s) 

- [ (5-^nn-f>MI/-2-<;V) #;i^x;K] -N 2 - [ (5-*?-)V 
-4, 5, 6, 7-fh7tFD?7yD [5, 4-c] fc!US»-2— 
*;i/a^x;W -1. 2-^DA^>^>i:N- (2-^h^r^X^;P) 

X H — NMR (DMSO-d 6 ) 8 : 1. 5 0 - 1. 9 9 (6H, m) , 2 . 8 
0, 3. 01 (3H, each s), 2. 91 (3H, s), 3. 03 (1 
H, br. s) , 3. 16 (2H, s) , 3. 23 ( 3 H, s) , 3. 35- 
3. 67 (6H, m) , 4. 09-4. 16 (1H, m), 4. 43-4. 67 
(3H, m), 7. 04-7. 06 ( 1 H, m) , 7. 16 (1H, dd, J = 
8. 8, 2. 0Hz) , 7. 42 ( 1 H, d, J = 8. 8Hz) , 7. 69 (1 
H, br. s), 8. 29-8. 41 ( 2 H, m) , 11. 59 (1H, br. 
s), 11. 80 (1H, br. s). 
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MS (FAB) m/z : 5 8 7 (M + H) + . 
[»J15 0] (IS, 2R, 4S) -N 1 - [ (5 -^DDi' >\?—)l- 2 

-^)V) #;pfc;W -4- [n- (2-kFD^>xf;W -N-^^;p*;u 

)%^M -N 2 - [(5-^^-4, 5, 6, 7-fh7fcKn?7^D 

[5, 4-c] HUv^-2—f ;W -l, 2-s>^p^\^>^ 



H»J1 3 4ilRlfil0^ , r, (IS, 2R, 4S) -4-%)ltf*5/-N 1 
- C (5-^PD4 > >F-;P-2-i';i/) -N 2 - [ (5-^^;U 

-4, 5, 6, 7-fh7kFnWo [5, 4-c] tf U 2 — (M 
%)Vtf—)V] -1, 2-^DA^>^75>iN- (2-fcFn^>X^ 

1 H — NMR (DMSO-d 6 ) <5 : 1. 5 0 - 1. 5 5 ( 1 H, m) , 1. 7 
4-1. 84 (3H, m) , 1. 94-1. 97 (2H, m), 2. 67, 3. 
02 (3H, each s) , 2. 91 (3H, s) , 3. 10-3. 68 (9 
H, m) , 4. 11-4. 13 ( 1 H, m) , 4. 43-4. 66 (4H, 
m) , 7. 05 (1H, s) , 7. 16 (1H, dd, J = 8. 7, 2. OH 
z) , 7. 41 (1H, d, J = 8. 7Hz) , 7. 68 ( 1 H, s) , 8. 3 
4-8. 40 ( 2 H, m) , 11. 47 (1H, br. s), 11. 79 (1 
H, s) . 

MS (FAB) m/z : 5 7 3 (M + H) + . 

immmisii as, 2r, 4s) -a- i (y j a^>-i—c)v) ts)v 




o 



N 



— N 
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/fc;K] — N 1 — [ )V-2 — t)V) %JVtf~)Vl — N 2 — 

[ (5-^)V-4, 5, 6, 7-fh7fcHDf7yo [5, 4-c] fcTUv 5 




m$mi 3 4<hl^<2;fr?ire, (IS, 2R, 4S) - 4 -#;i/4^r>— N 1 
-4, 5, 6, 7-fh7kFDf7 v /D [5, 4-c] tfU > ? >- 2 )V) 

1 H — NMR (DMSO-d 6 ) 6:1. 47-1. 55 ( 1 H, m) , 1. 6 
5-1. 82 (3H, m) , 1. 88-2. 01 (2H, m) , 2. 16 (2 
H, quint. , J = 7. 6 Hz) , 3. 17-3. 67 ( 5 H, m) , 3. 
82 (2H, t, J = 7. 6Hz), 4. 02-4. 14 (3H, m) , 4. 4 
3-4. 67 (3H, m) , 7. 06 ( 1 H, s) , 7. 17 (1H, d d, J 
= 8. 7, 1. 7Hz) , 7. 41 (1H, d, J = 8. 7Hz) , 7. 69 
(1H, br. s) , 8. 31 (1H, d, J = 7. 6Hz) , 8. 38 (1 
H, d, J =7. 6Hz), 11. 41 (1H, br. s), 11. 80 (1 
H, s) . 

MS (FAB) m/z : 5 5 5 (M + H) + . 
[»!|15 2] (IS, 2R, 4S) -N 1 - [ ( 5 - ^ D tK > F-^- 2 
-- r;W -4- [ [ (3S) - 3 -7Mnt:niJy>- 1 — < 

;H -n 2 - c (5-^^-4, 5, 6, 7-fh5tFof7 
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\/n [5, 4-c] tfU> ? >-2— r;W -1, 




^»J1 3 4iHI©^T?, (IS, 2R, 4S) - 4 -#;M^>- N 1 

- [ (5-^odoh-;1/-2— r;i/) -n 2 - [ 

-4, 5, 6, 7-rh7bFDf7yn [5, 4-c] tfUS?>-2 — OP) 

-l, (S) - 3 -y;^ ntfnU 

5» (Syn 1 e t t. , 1 9 9 5$, 5 51) 

1 H — NMR (DMSO-d 6 ) 5 : 1. 2 3 - 3. 7 7 (22H, m) , 4. 
11-4. 16 (1H, m) , 4. 58-4. 51 (1H, m) , 5. 23- 
5. 42 (1H, m) , 7. 05 ( 1 H, s) , 7. 16 (1H, d, J = 8. 
3Hz) , 7. 42 (1H, d, J = 8. 3Hz) , 7. 68 (1H, s) , 
8. 34-8. 37 (2H, m) , 11. 78 ( 1 H, s). 
MS (FAB) ra/z : 5 8 7 (M + H) + . 
[^i«15 3] (1R*, 2S*, 4S*) -N 2 - [ > H — 

-2— r;i/) -4- (N-^^^WN^-f ;w -n 1 - [ (5- 

^^;i/-4, 5, 6, 7-Th7bHn?7 4 /n [5, 4-c] tfUv>-2- 



HN 
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mmi 3 4&:mm<Dj3&V> (1R*. 2S*, 4S*) 

n 2 - [ (5-^nn-r>F-;i/-2— r;v) #;i/^-;KI -n 1 - [ (5-* 
^;i/-4, 5, 6, 7-Th7kFDfTV'n [5, 4-c] tfU^>-2 — T 

insist 

1 H — NMR (DMSO-d 6 ) 5 : 1. 5 0 - 1. 8 0 (4H, m) , 1 . 9 
0-2. 05 (2H. m) , 2. 35-2. 45 (4H, m) , 2. 59 (3 
H, d, J =4. 4Hz) , 2. 70-2. 80 ( 2 H, m) , 2. 85-2. 
95 (2H, m) , 3. 64 (2H, s) , 4. 20-4. 35 (2H, m) , 
7. 02 (1H, s) , 7. 16 (1H, d, J = 8. 6Hz) , 7. 41 (1 
H, d, J =8. 8Hz) , 7. 68 (1H, s) , 7. 85 ( 1 H, d, J = 
4. 4Hz) , 7. 98 (1H, d, J = 7. 6Hz) , 8. 67 (1H, d, 
J = 7. 6Hz) , 11. 7 6 (1H, s) . 
. MS (FAB) m/z : 5 2 9 (M + H) + . 
[^«W15 4] (1R*. 2S*, 4S*) -N 2 - [ (5 -^DD-f>F-jl/ 

-2— -4- [n- (2-*l>^>x^;W *;w^-f;i/] 

— N 1 — [ (5-^^;i/-4, 5, 6, 7-fh7hHDf77n [5, 4- 

c] tru^>-2— r;w 75;^n;w -1, 2-^daw>^> *g' 




*»J1 3 4i^a©^ScT, (1R*, 2S*, 4S*) -4-*M^>- 
N 2 — [ 2 -<i)V) *;VaJ?-;H -N 1 - [ (5-* 
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^;i/-4, 5, 6, 7-Th7hFPf7yn [5, 4-c] fcfU>*>-2 — ( 

] H-NMR (DMSO-d 6 ) 6 : 1. 5 0 - 1. 8 0 (4H, m) , 1 . 9 
5-2. 0 5 (2H, m) , 2. 8 5 -2. 9 5 (4H, m) , 
3. 10-3. 40 (10H, m) , 3. 40-3. 70 (2H,m), 4. 1 
5-4. 70 (4H, m) , 7. 02 ( 1 H, s) , 7. 16 (1H, d, J = 
8. 8Hz) , 7. 41 (1H, d, J=8. 8Hz), 7. 69 ( 1 H, 
s) , 7. 95-8. 05 (1H, m) , 8. 08 ( 1 H, d, J = 7. 6H 
z) , 8. 67 (1H, d, J=7. 8Hz) , 1 1. 2 0 - 1 1. 9 0 (2 
H, m) . 

MS (FAB) m/z : 5 7 3 (M + H) + . 
CH»J15 5] (1R*, 2S*, 4S*) — N 2 — [ ( 5 - ? U n< > K — ^ 

-2— r;V) -4- (N-^y7*nmji/WjW -n 1 - 

[ (5-^)V-4, 5, 6, 7-f h^kFP^yD [5, 4-c] tTU^ 

>-2— -tvW ;W - 1, 2 -->^n^\^it>^T5 > 




3 4 tl^IfCD^T, (1R*, 2S*, 4S*) -4-#;i/3^rV- 

n 2 — [ (5-^un-r 2 — r;v) -n 1 - c (5-* 

^;l/-4, 5, 6, 7-fh7kFDf77a [5, 4-c] tfU^>-2--T 
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*H — NMR (DMSO-d 6 ) 6:1. 00-1. 10 (6H, m) , 1. 5 
0-1. 80 (4H, m) , 1. 95-2. 05 (2H, m) , 2. 35-2. 
45 (1H, m) , 2. 91 (3H, s), 3. 15-3. 25 (2H, m) , 

3. 4 5-3. 7 0 (2H, m) , 3. 8 0-3. 9 0 ( 1 H, m) , 4. 20 
-4. 70 (4H, m) , 7. 02 ( 1 H, d , J = l. 5Hz) , 7. 16 

(1H, dd, J = 8. 8, 2. 2Hz) , 7. 41 ( 1 H, d, J = 8. 8H 
z) , 7. 68 (IE d, J = l. 7Hz) , 7. 76 ( 1 H, d, J = 7. 
6Hz) , 8. 04 (1H, d, J = 8. 8Hz) , 8. 68 ( 1 H, d, J = 
7. 8Hz), 11. 39 (1H, br), 11. 76 ( 1 H, s). 
MS (FAB) m/z : 5 5 7 (M + H) + . 

immm 1 5 6 ] 

(1R*, 2S*, 4S*) -N 2 - [ (5-^Dn-f>H-;i/-2- (JV) 

7j?n;i/] -4- (n, N-^^^;i/^;v/t^e-r;i/) -n 1 - [ (5-^^;w- 

4, 5, 6, 7-fh7kHD?7yD [5, 4-c] £US»-2— T;W # 

-l, 2-^D^-y->m> 




Hi^ll 3 4tHtt©>5fST, (1R*, 2S*, 4S*) - 4 -fl^tf^- 
N 2 — [ (5-^nn^>F-;V-2--fJV) -N 1 - [ (5-* 

5, 6, 7-rh7t KP^Tl/D [5, 4-c] tfU > ? >— 2 — < 

;W -1, 2-^da^>v7$> u^a^v^^vt 

X H — NMR (DMSO-d 6 ) 6 : 1. 4 0 - 1. 6 0 ( 2 H, m) , 1 . 6 
5-1. 80 (2H, m) , 1. 95-2. 10 (2H, m) , 2. 84 (3 
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H, s), 2. 90-3. 05 (1H, m) , 2. 92 (3H, s), 3. 06 

(3H, s) , 3. 15-3. 75 (4H, m) , 4. 2 5-4. 7 5 (4H, 
m) , 7. 02 (1H, d, J = l. 5 Hz) , 7. 15 (1H, dd, J = 
8. 8, 2. 1Hz) , 7. 41 (1H, d, J = 8. 8Hz) , 7. 69 (1 
H, d, J = 2. 1Hz) , 8. 05 ( 1 H, d, J = 7. 7Hz) , 8. 63 
(1H, d, J=7. 7Hz) , 11. 20 (1H, br) , 11. 79 (1 
H, s) . 

MS (FAB) m/z : 5 4 3 (M + H) + . 

mmmi5 7i as, 2r, 4r) -n 1 - e (5-^nn< >h*-;i/-2 

— - <)V) ;fr;Vai?r:;M -n 2 - [ (5-^^-4, 5, 6, 7-rh7kPn 

f7yo [5, 4-c] tfu^>-2— r;w -4- (tf^u^> 




(is, 2R, 4R) — N 1 — [ (5-#nn-r>K-;i/-2— r;io 
n;M -4-^ h^v^;i/^-;i/-N 2 - [ (5-^;v-4, 5, 6, 7-er 

h7kFDWa [5, 4-c] M Vi?>-2— f)V) -1, 2 

-^DA^t>>?75> (2 0 0mg) Srh5bHD75> (5ml) *«fc 
r>*7jc (0. 6ml) fc»#U zKHMfcU^tfA (12mg) 

fi^M75 H (10ml) fdj§fl?U kWJS>> (6 5mg) , 1 — ( 3 — 

y^w$; 7"d tf;p) - 3 -x^*;i/^^^ 5 H (1 1 o 

mg) , l-hFD + y^>^hU7VHV (7 7mg) , ^V^ntf^Xf 
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Jl/75> (3 9 0mg) SfiT3 0^Lfc. J§&£$6JETW£U 

jW7A^nTh^7 7^f- W^;-^:^nD^>=l : 10) fcT» 

ssu 7U-# (i32mg) &#fe„ z.n&*?y-MzmmLimmmm 

(2 3 0// 1) Jft»*<60^ii:fc©'&, X—TVl'&JnA.HYbS tfc„ £ 

n&at®b«BYfc-&#I (12 7mg) 4ifiSfttLT#fc. 
X H — NMR (CD3OD) 5:1. 55-2. 10 ( 1 2 H, m) , 3. 06 

(3H, s) , 3. 07-3. 16 (3H, m) , 3. 59-3. 70 (7H, 
m) , 4. 35 (1H, br. s) , 4. 61 (2H, br. s) , 7. 13- 
7. 21 (2H, m) , 7. 41 (1H, d, J = 8. 8Hz) , 7. 60 (1 
H, s) , 7. 86 (0. 5H, d, J = 7. 6Hz) , 8. 84 (0. 5 H, 
d, J = 7. 6Hz) . 
MS (FAB) m/z : 5 8 3 (M + H) + . 

[*»!115 8] (IS, 2R, 4S) -N 1 - [ ( 5 - yjv^rm^ > 

2--01/) #;i/^x;u] -4- (n, N-^^^;i/*;wt^-r;i/) -n 2 - 

[ (5-^^;U-4, 5, 6, 7-rh7tFD^/a [5, 4-c] fcfUv* 

>-2— r;w #;i^x;w -1, 2-->i7n^-y->> ? y^> 




s£»ji 5 7 tmmomm-e, (is, 2R, 4s> 

[ (5-^^-4, 5, 6, 7-fh9tHPWD [5, 4-c] If US' 
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>-2— r;i/) -1, ^ >y75> ^JPTK^fl? L 

1 H — NMR (DMSO-d 6 ) <5 : 1. 4 8 - 2. 0 0 (6H, m) , 2 . 6 
0-3. 30 (5H, m) , 2. 80 (3H, s) , 2. 91 (3H, s), 
2. 98 (3H, s) , 3. 70-4. 68 (4H, m) , 7. 00-7. 06 
(2H, m) , 7. 37-7. 42 (2H, m) , 8. 36-8. 41 (2H, 
m) , 11. 6 9 (1 H, s) . 
MS (FAB) m/z : 5 2 7 (M + H) + . 

[HIM15 9] (is, 2R, 4S) — N 1 — [ ( 5 - y^u^y 

%)V#—)V] -4- (N-^^l^w^-f -n 2 - [ (5-^ 

^;l/-4, 5, 6, 7-fh7tFof7ya [5, 4-c] fc?U> ? >-2 — f 

;W -1, 2-^da^>^75> 




H»J 15 7 tmm<DJjm-(:\ (IS, 2 R, 4S) -4-Xh4y*M^ 

^-n 1 - [ ( 5 -yfr^ru^ > h— 2 — r ;v) -n 2 - 

[ (5-^;V-4, 5, 6, 7 - rh^tFn^ya [5, 4-c] tfU^ 
>-2— OV) -l, 2-v-^D^^>^r$>-*ai*^»b^ 

X H — NMR (DMSO-d 6 ) 5:1. 57-2. 0 4 (6H, m) , 2. 3 
3-2. 41 (1H, m), 2. 55 (3H, s), 2. 92 (3H, s), 
3. 17-3. 71 (4H, m), 4. 13-4. 14 ( 1 H, m) , 4. 46 
(2H, br. s) , 4. 6 9 -4. 7 3 ( 1 H, m) , 7. 00-7. 05 
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(2H, m) , 7. 38-7. 4 2 (2H, m) , 7. 77 (1H, s) , 8. 
09-8. 15 ( 1 H, m) , 8. 39 (1H, d , J = 7. 6Hz), 11. 
7 0 (1H, s) . 

MS (FAB) m/z : 5 1 3 (M + H) + . 

miMMl 60] (IS, 2R, 4S) -4- [N- (tert X)V 
n^-VV] -N 1 - [ (5-^nn-f y^—)V-2-^ )V) — N 2 

- [ (5-^^;i/-4, 5, 6, 7-fh7hHD^7Vo [5, 4-c] tfU 

^>-2— r;v) -i, 2 -^n^i^^y^ > 



H 




HJiMl 1 8 tmmo-Jjmz&r), (IS, 2R, 4S) -N 2 - (tert 
-~7*Y*i/tl)V^~)X<) -4- [N- (t e r t ^;W^<;^] - 

N 1 - [ (5-^nn-r>H— ;v-2--r;i/) #;i/#~;KI -1, 2—># 

^*>y7$ >^4^^v^1^->«TMSb7c©^, 5 -*^)V-4, 
5, 6, 7-rh7tFPf7yn [5, 4-c] tf U 5?>- 2 -%)Vtf>m. 

1 H — NMR (DMSO-d 6 ) 6:1. 23 (9H, s) , 1. 50-2. 0 
0 (6H, m) , 2. 30-2. 50 (1H, m) , 2. 93 (3H, s), 
3. 10-3. 80 (4H, m) , 4. 0 5-4. 8 0 (4H, m) , 7. 03 
(1H, d, J = l. 5Hz), 7. 16 (1H, dd, J = 8. 8, 2. OH 
z), 7. 35-7. 45 (2H, m), 7. 68 (1H, d, J = 2. OH 
z), 7. 90-8. 10 (1H, m), 8. 42 (1H, d, J = 8 . 1H 
z), 11. 30-11. 45 ( 1 H, m) , 11. 79 (1H, s). 
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MS (FAB) m/z : 5 7 1 (M + H) + . 

mmmi 6 n a s, 2r, 4 s) -n 1 - [ (5-^pdom-2 

— OV) #;l/zfc;i/l -4- C [ (3R) - 3 -hKD^tf 1— < 
)V\ -N 2 - [ (5-^;P-4, 5, 6, 7-fh7kFD?7 

yn [5, 4-c] if U> ? >- 2 — r;i/) -l, i-^Zw^tt 



1) (3R) -l-^>^-3- (tert-»y7x^yiJM^r 

tfnu^> (i. i8g) (i2mo fcmmis. lmfemm 

(240// 1) ^J^VK^b/^^A (2 2 1mg) £3in^ 7j<Si£3|Ab^ 

U BM(D (3R) -3- (t e r t -7^J^7x-;i/>'iJJl/^y) b°nU 
^>l»ii; (9 8 4mg) ^#7cc 
#&nfc£/«i (2 4 9mg) , (IS, 2 R, 4S) - 4 -^I/tf^r^-N 

J - [ (5-^nn-r>F-;v-2-4 > ;v) -n 2 - [ (5-^^- 

JV-4, 5, 6, 7-^h^fcFtf^T % ./tt [5, 4-c] t? U 2 

-l, 2 - n^l7->^T^ > (2 9 5mg), 1- (3 
-^^^;VT^/^nif;i/) - 3 -x^;i/^;i/#^< ^ h* Its (126 

mg) :feJ;£Kl -k FD^y^>y>iJ7VHl/ (8 7mg) £N, N-5>^^ 
;i/^l/A75 H (10ml) fci§fi?b7fco ^y7°ntf;vx^75> 
(4 5 0// 1) £MTU Sfitl 2R#Wi«^bfe 0 ^]ffi£MffiT^*U 2§£ 
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UU*&>=3 : 97) fctfU (IS, 2R, 4S) -4- [ [ (3R) -3 
- (ter t-^y7i^Vy'JM^» fcfnU>>>-l — OKI 
n;H — n 1 — [ (5-^dd^>K-;p-2-<jW -n 2 - 

C (5-^5 t ;V-4, 5, 6, 7-fh7kHDf7V 5 0 [5, 4-c] tfU^ 
>~2—i)V) ti)V^M -1, 2—>^D'S^>^T5> (2 4 8mg) 

1 H — NMR (CDC 1 3 ) 6:1. 06 (9H, s) , 1. 50-1. 60 

(1H, m) , 1. 75-2. 10 ( 5 H, m) , 2. 20-2. 50 (2H, 
m) , 2. 54 (3H, d, 3=2. 8Hz) , 2. 6 0 - 3. 0 0 (5H, 
m), 3. 30-3. 80 (6H, m) , 4. 10-4. 20 (1H, m) , 
4. 40-4. 70 (2H, m) , 6. 85 ( 1 H, s), 7. 15-7. 25 
(1H, m) , 7. 30-7. 50 (8H, m) , 7. 60-7. 70 (5H, 
m), 7. 90-8. 00 (1H, m) , 9. 38 (1H, s). 
MS (FAB) m/z : 8 2 3 (M + H) + . 

2) _LfB£>£tfotl (2 4 0mg) SrtfU^> (10ml) fcSW&U >K^T, * 
^7jC^~tfU^>^#: (3. 0ml) fcfiSTU 0°CT4. 5»M$Lfco2fC 
i£T> JKj&^Cffi^X^ (80ml) &Un*-T*iH&U *&&b;fe:K>&Se&*fc: 

l 9 — l : 9) TSMLfeo # & ti^a^M^i ^nn^^>^rj>^y- 
;i/te»#u iSMx^y-MS (2 2 5M) £ira*.T-sei£@u B 
^fc^^y-;i/-x-^;i/^in^-TH^b, ifjSfc^otfo&tft (1 i4mg) 
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1 H — NMR (DMSO-d 6 ) 6 : 1. 5 0 - 1. 6 0 (1H, m) , 1 . 7 
0-2. 10 (6H, m) , 2. 75-2. 85 ( 1 H, m) , 2. 92 (3 
H, s), 3. 10-3. 80 (8H, m) , 4. 10-5. 10 (6H, 
m) , 7. 05 (1H, d, J = l. 7Hz) , 7. 16 (1H, dd, 3 = 
8. 8, 1. 7 Hz) , 7. 42 ( 1 H, d, J = 8. 8Hz), 7. 68 (1 
H, s) , 8. 30-8. 45 ( 2 H, m) , 11. 10-11. 40 (1H, 
m) , 11. 7 8 ( 1 H, s ) . 
MS (FAB) m/z : 5 8 5 (M + H) + . 

[#li&m6 2] (IS, 2R, 4S) -N 1 - [ ( 5 - ? U CK > ;V- 2 
—f;W -4- [ (3 -b FD^r5>Tif^>- 1 — t)V) 

n;W -N 2 - [ (5-^;i/-4, 5, 6, 7-fh7tFn^/P [5, 
4-c] t£US»-2— *;i/3j?n;w -l, 2-y^DA^»75> 




o ci 



-n Vh h hn. 

0 H 

1) 6 1(01) i^:bT, 1 -^>5/t FU;P- 3- (tert- 

7*W7ir:jk>iJjI/t*>') Tif^^S^MMTnU 3- (tert-7* 
W7x^J/Um-» Ti£rP>>> mmM&%tt®i, (IS, 2R, 
4S) -4-^;i/^->-N 1 - [ (5 -^DD-T>H-;i/- 2 — ()V) %)Vtf 
-N 2 - [ (5-*^;i/-4, 5, 6, 7-Th7fcFnf7l/D [5, 

4-c] tfU3>>-2—f;w -1, 2 -^>^n^+h>> ? T^> 

fcHB^iiT, (IS, 2R, 4 S) -4- [ [3- (t e r t -7^)lz?y x. 
—frS'VAtt*') 7^V>- 1 — N 1 — [ (5-^D 
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n-r>F— JV- 2 -^)V) — n 2 — [ (5-^;i/-4, 5, 6, 

7-fh7kHafT7n [5, 4-c] fcfU> ? >-2— f;iO #;V/fc;K] - 



1 H — NMR (CDC 1 3 ) 6:1. 0 7 (9H, s) , 1. 50-2. 50 
(5H, m) , 2. 55 (3H, d, 3 = 2. 0Hz) , 2. 80-3. 00 
(6H,m), 3. 70-3. 80 (2H, m) , 3. 90-4. 30 ( 5 H, 

m), 4. 55-4. 65 (2H, m) , 6. 84 (1H, br) , 7. 15- 

7. 25 (1H, m) , 7. 30-7. 50 (8H, m) , 7. 60-7. 70 
(5H, m) , 7. 90-8. 10 ( 1 H, m) , 9. 30 ( 1 H, br). 

. MS (FAB) m/z : 8 0 9 (M + H) + . 

2) mmmi e i<D2) tmm&jjfe-c, ±m<D^m^?>mmih^m^rc 0 

1 H — NMR (DMSO-d 6 ) <5 : 1. 4 5 - 1. 5 5 ( 1 H, m) , 1 . 6 
0-2. 10 (5H, m) , 2. 55-2. 65 (1H, m) , 2. 91 (3 
H, s) , 3. 10-3. 90 (6H, m) , 4. 00-4. 30 (3H, 
m), 4. 40-5. 80 (5H, m) , 7. 06 (1H, d, J = l. 5H 
z) , 7. 16 (1H, dd, J = 8. 8, 2. 2Hz) , 7. 42 ( 1 H, 
d, J = 8. 8Hz) , 7. 69 ( 1 H, d, J = 1 . 7Hz), 8. 30- 

8. 45 ( 2 H, m) , 11. 40-11. 60 ( 1 H, m) , 11. 80 (1 
H, s) . 

MS (FAB) m/z : 5 7 1 (M + H) + . 

immmi63i as, 2r, 4s) -n 1 - i (5-^nn-r>H-^-2 

— ' OV) %)Vtf~M -4- (N, N~z?*?-)Vt})Vn^ )V) — N 2 — [ [5 
- (1, l-y^fJl/-2-kHD^yX^Jl/) -4, 5, 6, 7-rh7tH 

nf77a [5, 4-c] tf US»- 2 — f;W -l, 2->^a 
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1) (IS, 2R, 4S) — N 2 — (tert-7>^>M&) — N 1 — 

[ (5 -^nn-r>F— 2 — -r;W -4- (n, n-^^ 

jbr^/^-lVW -1, 2 -->^d^\^1t->^T^> (2 0 0mg) ^nn^ 
^> (6ml) h'J7MoSi (2ml) &Jra?L tfK2. 5P# 

H5flfc#b&©tp, jflET»*fc*e*U (IS, 2R, 4S) -N 1 - [ (5- 

^nn^f>K- ;w-2— r;v) *;u^^;w -4- (n, n-^^^;v*;ua^ 

-o^mmm2 tmuo^m^, ±mhvy)i^timmm, 5- [1, i-$>* 

?-)l-2- (t e r t -y*F)W73u~)V5'V)Vtt$') X^;KI -4, 5, 
6, 7 -rh7kFaf7VD [5, 4-c] tf U 5»- 2 
V&M. (3 2 4mg) , N-*9\>WE;V3fry > (143/il) *5<fctfl-hFa 
^5/^>V hiJ7l/-;H*»i» (8 6mg) SN, N-^f MM75 F 

(5ml) fc»#u l- (3 - ^^^;i/T$yyatfji/) -3-x^;i/^j;p^ 

y^f5H itl (108mg) &m&M £ LTSJS£-fr^ Z. £ \z& D > 
(is, 2R, 4S) -N 1 - [ (5 -?dck >H-;w- 2 — f;u) #;v^x 
;v] -4- (n, N-^^^;v^;w^-r;v) -n 2 - [ [5- [1, 

2 - (t e r t-7W7x^>'JM+^) X3S>I/] -4, 5, 
6, T-fhytFD^/D [5, 4-c] tfU^>-2 — OKI #;i/^x 
;W] -1, 2-y7nAWy7^> (3 6 3mg) S7W7X^0*t 

1 H-NMR(CDC1 3 ) 6:1. 07 (s, 9H), 1. 66 (m, 2 
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H) , 1 . 7 7 (m, 1H) , 1 . 8 4 (m, 1 H) , 2 . 04 (m, 1 H) , 
2 . 2 3 (m, 1 H) , 2 . 3 4 (m, 1 H) , 2 . 8 4-3. 0 6 (8H) , 
2. 97 ( s , 3 H) , 3. 10 (s, 3 H) , 3. 58 (m, 1H), 3. 6 
2 (s, 2H) , 3. 98 (s, 1 H) , 4. 03 (s, 2 H) , 4. 1 7 
(m, 1H) , 4. 6 3 (m, 1 H) , 6. 8 4 (s, 1 H) , 7. 2 0 (d 
d, 1H, J = 8 . 8, 2. 0Hz) , 7. 33 (d, 1 H, J = 8 . 8H 
z) , 7. 39-7. 66 (1 2 H) , 7. 89 ( 1 H, d, J = 5. 9H 
z) , 9. 34 (1H, s). 

2) S*l«!l6 9©3) i|p|#©^tJ;D, ±flB©£/$4»J&> 

fee 

1 H — NMR (DMSO-d 6 ) 6:1. 54 ( 1 H, m) , 1. 74 (3H, 
m) , 1. 9 7 (2H, m) , 2. 7 6 ( 1 H, m) , 2. 8 0 (3H, s) , 

2. 91 (3H, s) , 2. 98 (3H, s) , 3. 0 0 - 3. 7 6 (3H) , 

3 . 0 4 ( 2 H, m) , 3 . 1 8 (2H, m) , 3 . 4 9 ( 1 H, m) , 3 . 6 
8 (1H, m) , 4. 12 (1H, br, J = 3. 6Hz) , 4. 43 ( 1 H, 
m) , 4. 59 (1H, d, J = 3. 6Hz) , 4. 6 7 ( 1 H, m) , 7 . 0 
5 (1H, s) , 7. 17 (1H, d, J = 8. 8Hz) , 7. 41 ( 1 H, 
d, J = 8. 8Hz) , 11. 78 (1H, s) , 7. 68 ( 1 H, s) , 8. 
38 (1H, s) , 8. 40 (1H, s), 11. 35 (1H, br. s). 
MS (ES I) m/z : 6 0 1 (M + H) + . 

mmmi 6 4] (±) -cis-N 1 c^c^n 2 ) - c (5-^pck>h 

2 -<i)V) -4, 4-^h^-N 2 (^fcteN 1 ) - 

[ (5-^Wl/-4, 5, 6, 7-fh7tFD?7^n [5, 4-c] fcfUv* 

>-2— r;W -i, 2-^o^>^7^> 

^&M2 <h|WI#<D^T> (±) -c i s-N 1 (£fc«N 2 ) - [ (5-# 

pn-f >F— ;v-2— f;w -4, 2-->^ 
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[5, 4-c] t:'Jy>-2-M#>f U^#Aifto>&Mto&*&#;fc. 
1 H— NMR (CDC 1 3 ) 5:2. 13 ( 1 H, m), 2. 23 ( 1 H, 
m) , 2 . 4 2 ( 1 H, m) , 2 . 4 6 ( 3 H, s ) , 2 . 7 2 (1H, m) , 
2. 8 4 (1H, m), 3. 21 (3H, s), 3. 2 4 (3 H, s), 3. 4 
9 (1H, s) , 3. 58 (1H, d, J = 15. 6Hz) , 3. 71 ( 1 H, 
d, J = 15. 6 Hz) , 3. 89 ( 1 H, m) , 4. 28 ( 1 H, m) , 6. 
85 (1H, d, J = 2. 0Hz) , 7. 19 (1H, dd, J = 8. 5, 2. 
0Hz) , 7. 30 (1H, d, J = 8. 5Hz) , 7. 62 (1H, s) , 
9. 2 1 (1H, s) . 

l$mmi 6 5] (±) -cis-N 1 (SfcteN 2 ) - [ (5 - ^PD-T >H 

2 — ov) xjirtf—M -n 2 (SfcttN 1 ) - [ (5-^;v-4, 

5, 6, 7-fh7kFa?7^a [5, 4-c] b°U> ? >-2— f;i/) 
-;i/] -4-^y-i, 2 -->^p^\^>> ? t^> 

( + ) -c i s-N 1 (£fcteN 2 ) - [ (5-^PP-T>H-;l/-2 — f 

;v) *;i/^-;i/] -4, 4-i^h^>-N 2 (i^teN 1 ) - [ 
-4, 5, 6, 7-fh7kFn?7Vn [5, 4-c] k?U 2 — f;W 
*;PaJ?-;W -1, 2-->i7P^\^it>v ; T^> (lOOmg) §^DO*M 
(2ml) IC»#U h'J7MDBK (0. 5ml) £>£?3>K (0. 5ml) 

if^y ^ — (^dd^^>: ^^y-;i/=i 9 : 1) Tte^bfc. 

(4ml) fcl»»U H^lfX^/-;Vii (O. 3 8 

mi) mux, mj±.y : mmm^v, mmit^ osmg) ^smtbx 
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1 H — NMR (DMSO-d 6 ) 6:1. 86 (1H, m) , 2. 09 ( 1 H, 
m) , 2 . 3 0 ( 1 H, m) , 2 . 5 4 ( 1 H, m) , 2 . 8 7 ( 3 H, s ) , 
2. 96 (1H, t, J = 13. 0Hz), 3. 08 (2H, m), 3. 35 
(3H, m) , 4. 0 3 (2H, m) , 4. 5 6 (2H, m) , 7. 0 3 (1 
H, s) , 7. 15 (1H, d, J = 8. 8Hz) , 7. 38 ( 1 H, d, J = 
8. 8 Hz) , 7. 69 (1H, s) , 8. 43 (1H, d, J = 8. 8H 
z) , 8. 91 (1H, d, J = 8. 8Hz) , 11. 75 ( 1 H, s) . 

mmmi 6 6] (+) -c i s -n 1 (szttuN 2 ) - i >f 

[ (5-^^Jl-4, 5, 6, 7-^h^fc Fnfr^P [5, 4-c] tfU^ 

>-2--r;w) -i, 2 -->^o^i7->> 5 T5> 

(±) -c i s-n 1 c^fe^N 2 ) - [ (5 -^dd-t >F-;i/- 2 — r 
-n 2 (^feteN 1 ) - [ (5-^^-4, 5, 6, 7-^ 
h^hHn^ryn [5, 4-c] tf US»- 2 -4)V) %JVtf—M -4-3* 
*V-1, 2-zs>7U'\tt>V > T^> (13 3mg) £t£U>>> (8ml) £ 

(8ml) ©S^»«fcK:»#U IikFnW5> (30mg) 
£iPx., SST3 0f H WLfco RJftSt&afcffiU ^^^tK^Dp^l, Bixf;v 

: y<^y— ;V=9 7 : 3^17 : 3) T*#£IU SjSfti'&fe (13 1 
mg) &M@#tlT#fc. 

1 H — NMR (CDC 1 8 ) 0:1. 43-1. 86 ( 3 H) , 2. 01 (1 
H, m) , 2. 2 8 (1H, m) , 2. 4 5 (3H, s) , 2. 5 1 ( 1 H, 
m) , 2. 69 ( 1 H, m) , 2. 82 ( 3 H, m) , 3. 86-3. 43 (2 
H, m), 4. 20 (2H, m) , 6. 85 ( 1 H, s), 7. 16-7. 13 
(1H, m), 7. 22 ( 1 H, m) , 7. 46, 7. 50 (total 1H, 
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s), 7. 56-7. 6 4 (2H) , 9. 59, 9. 6 2 (total 1H, 
s) . 

mmmi 6 7] c±> -c i s -n 1 (£/i«N 2 ) - c (5-^dd^>h 

2 — f;u) -4, 4- d, 2-x=Pi/>^^» -n 2 

(SfcteN 1 ) - [ (5-^3^-4, 5, 6, 7-rh7tHnf7yn 

[5, 4-c] tfU^>-2— -ow -l, 2-v-^d^\^>^ 

^2 tmMOjjfe-Vs (±) -cis-N 1 (SfeteN 2 ) - [ (5-& 

ppOF— 2 — f -4, 4- (1, 

is) -1, 2-zyt?W\3ry->Z?r$>t5-*^)l<-4, 5, 6, 7-y=-h^ 

tFD^r/p [5, 4~c] ¥vs?>-2-%)i>tf>m v^v&m^mm 

1 H — NMR (CDC 1 3 ) 6:1. 69-1. 87 (6H, m) , 2. 31 
(1H, m) , 2. 47 (3H, s), 2. 73 (1H, m) , 2. 86 (2 

H, m) , 3. 58 (1H, d, J = 15. 4Hz) , 3. 72 ( 1 H, d, J 

= 15. 4Hz) , 3. 91 (1 H, m) , 3. 99 (4H, s) , 4. 38 
(1H, m) , 6. 86 (1H, d, J = 2. 0Hz) , 7. 19 ( 1 H, d 

d, J=8. 8, 2. 0Hz) , 7. 30 ( 1 H, d, J = 8. 8Hz) , 7. 

38 (1H, d, J = 7. 3Hz) , 7. 62 ( 1 H, d, J=2. 0Hz) , 

9. 15 (1H, s) . 

immmi 6 8] c±> - c i s -n 2 c^^n 1 ) - [ (5-^dd^>f 

—)V-2-^)V) ft)\,i$~)V\ -4, 4- (1, 2 -X:Pl/>i^-^» — N 1 
(£fcteN 2 ) - [ (5-*^;i/-4, 5, 6, 7-fF7kHnf7^/D 

[5, 4-c] tfu^>-2— r;W *;i/#n;i/] -i, 2-^n^lf>> J 

*««2tR»fiD^, (±) -c i s-N 2 (^fcteN 1 ) - [ (5-^7 
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nn-r>F— ;i/-2 — r;v) -4, 4- (i, 2-x&u>5?tt 

kHDf7l/D [5, 4-c] fcfUS?>- 2 U^Ai&^StfS 

1 H — NMR (CDC 1 8 ) 6:1. 7 1-1. 93 (5H, m) , 2. 07 
(1H, m) , 2. 45 (1H, m) , 2. 47 (3H, s) , 2. 72 (1 

H, m) , 2. 86 (2H, m) , 3. 59 (1H, d, J = l 5. 4Hz), 

3. 72 (1H, d, J = 15. 4Hz), 3. 98 (4H, s), 4. 05 
(1H, m) , 4. 16 (1H, m) , 4. 2 5 (1H, m) , 6. 8 5 (1 

H, s) , 7. 18 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 34 (1 

H, d, J = 8. 8Hz) , 7. 39 ( 1 H, d, J = 7. 1Hz) , 7. 61 
(1H, s) , 9. 47 (1H, s). 

immmi 6 9] c±) -c i s -n 1 (^^«n 2 ) - c (5-^ppof 

2 — r;i/) xjv^-jv] -4-* h^^-f^y-N 2 (^fcteN 1 ) - 

[ (5-*^;i/-4, 5, 6, 7 - Th7kFDf7yn [5, 4-c] fcfUi? 
>-2— i)V) *;v^njl/] -l, 2->-^n^ij->v ; T5> 
1) (+) -cis-N 1 , N 2 -kf;* (tert-^h^JtoW -4 

2-->^o^\^>> ? T^> (2. 2 l g) S^nn 
;*^> (3 0ml) fcjft^Pb, h'J7Jl/tDil (6ml) Sim*., 

I. 5l^|W«^Ufc. RjM£?MiU I^>^Tg;iLfc0S, N, N-S? 
;WA7$ K (2 0ml) fc«M?U >H-JV-2-*M 

>M (soomg) , l- (3 -^^.^i/TS/^Dtf;!/) - 3 -x^;v#;i/^ 

SM^FiMfclfc (5 9 3mg) , 1 - k F D^i/^>\/ h ij Tl/-;i/ 1 

(4 7 3mg) &&XftX-* i ?)V : E)V^)> (2. 8ml) tStlO 
BtPalSl^bfeo $f,fc5-^an^>FHV-2-AM>i (2 4 2mg) , 
1- (3-^^75/ynH;i/) -3-x^MMy-f$F j&BttS 
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(2 3 7mg) - fc HD^^>7 h UTV/—;!/ 1 (18 9 

mg) 4Btr H i»bfco KJ««te:f&fD^bK*±hU^A*iHi^ w@i 

97 : 3-^4 : 1) "aftHU (±) - c i s -N 1 (£fcteN 2 ) - C (5 - 



n 1 ) - [ (5-^Dn^>F-;i/-2— r;W #;p^x;K] 

2 -->i7D^it>> ? T5 > (3 0 0mg) &#fc 0 
2) ±BB©SJST#e»nfe (±) -c i s-N 1 (^fc^N 2 ) - [ 

D-r>H— ;v-2— f;w 2/;i/aj?x;t/l -4-^h^>-f5;-i, 2->^n 

-VH7->^T^><h 5 -^;i/-4, 5, 6, 7-fh7kFn?7ya [5, 
4-c] tfU^>-2-*;l/#>mU^A^6, *IW2fcH»©^T?, 

mmft&to u h^w ^ /gg&fr© s y n^an t i m®fcm&m 

X H — NMR (CDC 1 8 ) 5:1. 84-2. 00 (3 H, m) , 2. 26- 
2. 56 (3H, m) , 2. 46 (3H, s) , 2. 8 1 (4H, m) , 3 . 5 
7 (1H, q, J = 15. 4Hz) , 3. 70 ( 1 H, q, J = 1 5 . 4H 
z), 3. 84, 3. 85 ( t o t a 1 3 H, s ) , 4. 11 ( 1 H, m) , 
4. 28 (1H, m) , 6. 84 ( 1 H, s) , 7. 17 (1H, d, J = 8. 
8Hz) , 7. 27 (1H, d, J = 8. 8Hz) , 7. 46 (2H, m) , 
7. 56 ( 1 H, m) , 9. 42, 9. 55 (total 1H, s). 
[WJ170] (1R*, 2S*) -N 1 (£fcteN 2 ) - [ (5-^PCK> 

)]/- 2 --r;i/) *;v#x;i/] -4-tFn^e/-N 2 (Sfe^N 1 ) - 
[ (5-^^;V-4, 5, 6, 7-Th7kHDf77D [5, 4-c] h°'Jy 




c i s — N 2 (S&fci 
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A) 

1) «$116 9©1) tmU<D^mi:\ (1R*, 2S*) -N 1 , N 2 -tfX 
(t e r t ~^Y^yf3)^ZL)V) -4- (tert -^W7x^I/^'JJl/ 

- 1, 2 -^DA^t>y75> (\Lfom±faA) 0tert-7> 
^>-*;^-;^^P^b7c0-fe, 5 dd-y > F— 2 -^M>ftM 
Jfc£ii§;i£kl<£D, (1R*. 2S*) -4- (tert-7W7x^ 

>-u;k^>-) — n 1 c^fe«N 2 ) - [ (5 -^pp-t>f-;p-2 — r;» 

-l, 2—>^?D'\^>^y^> (5l#:Mtt#:A) 
(1R*, 2S*) -4- (tert-^y7ir:jVyiJ^» — N 2 
(ii^cteN 1 ) - [ (5-^ncK >F-;i/-2 — (M -l, 2 

2) ±WB©^-ef#e>n7t (1R*, 2S*) -4- (tert-^V^i 
njl/v'U^^rv') — N 1 (^fettN 2 ) - [ (5-7DH^>F-Jl/-2 — f 
)V) tJJl^M -1, 2-i/7DA^>y75> (3i#:Mi4f*A) t 5 - * 
F)V-4, 5, 6, 7-Th7kFD^/D [5, 4-c] tfU> ? >-2-* 
;M^>I£ V^V&m^B, mMM2 £mm<Vjjfe-Z:\ (1R*, 2S*)-4 
- (t e r t-7^7x^>'JWy) — N 1 (^7t«N 2 ) - [ (5 
-^nD^>F-^-2-^fjV) -n 2 (i^cteN 1 ) - [ (5- 
^5P;i/-4, 5, 6, 7-Tb7tFof7ya [5, 4-c] fcfU^>-2- 
-OV) -1, 2-^UA^t>y75> (:&#:Jlf4#A) 

o 

1 H — NM R (CDC 1 3 ) 6:1. 06 (9H, s ) , 1. 58 (1H, 
m) , 1. 8 7 (1H, m) , 2. 2 1 (1H, m) , 2. 4 6 (3H, s) , 
2. 51 (2H, d, J = 7 . 6 Hz) , 2. 72 ( 1 H, m) , 3. 56 (1 
H, s) , 3. 57 (1H, d, J = 15. 3 Hz) , 3. 72 (1H, d, J 
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= 15. 3Hz) , 3. 76 (1H, m) , 3. 9 2 ( 1 H, m) , 6. 78 
(1H, s) , 7. 17 (1H, dd, 3 = 2. 0, 8. 8Hz) , 7. 40 
(7H, m) , 7. 59 (1H, s) , 7. 66 (6H, m) , 9. 30 (1 

H, s) . 

3) i:fa<DSjfcT# e> c , n»ii6 9©3) fc^o^-raiift; 

a H — NMR (DMSO-d 6 ) 5:1. 28 (2H, m) , 1. 45-1. 6 
4 (2H, m) , 1. 86 ( 1 H, d, J = 9. 0Hz) , 2. 02 ( 1 H, 
m) , 2. 3 3 (3H, s) , 2. 6 9 (2H, m) , 2. 7 7 (2H, m) , 
3. 54 (1H, d, J = l 5. 6Hz) , 3. 62 ( 1 H, d, J = 15. 6 
Hz), 3. 99 (2H, m) , 4. 78 ( 1 H, d, J = 4. 2Hz), 7. 
00 (1H, s) , 7. 14 (1H, dd, J = 2. 0, 8. 8Hz) , 7. 3 
8 (1H, d, J = 8. 8Hz) , 7. 66 ( 1 H, s) , 8. 20 ( 1 H, 
d, J = 7. 8 Hz) , 8. 54 (1H, d, J = 7. 8Hz), 11. 69 
(1H, s) . 

immmn 11 cir*, 2s*) -n 2 (s^n 1 ) - [ (5-^on^> 

2 --f;i/) -4-tHn^-N 1 (£fc«N 2 ) - 

[ (5-^;i/-4, 5, 6, 7-fh7kFnWD [5, 4-c] fcf'J^ 
B) 

1) H»J1 6 9©1) £.m&<D#tirC, (1R*, 2 S*) -4-7-fe h*5s 
-N 1 , N 2 -lfX (tert-^h^M-JV) -1, 

5 - ^ DD-f 2 - *M>ti^$i^m ^U*Wn7 

h^77^f- TftMU (1R*. 2S*) - 4 -T-fe h^^-N 1 

N 2 ) — [ (5-^DD-f>F-jv-2-^V) -i, 2-v-^n 
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AW^7$> (Sl#M'I4#B) (1R*, 2S*) -4-Tizh^-> 

-N 2 C^fcteN 1 ) - [ (5 -^7UU^y^-)V-2-^ )V) ft)V^~)V] - 

1, 2-^ZUs\^>VT^y W^m^WB) £#fc 0 

2) ±fE©^T#^>n7t (1R*, 2S*) -4-Tir h^5/-N 2 (Sfcfc* 

n 1 ) - [ (5-^DD^>F-jh 2— f;W #;patf-;u] -l, 2— >^n 

a^>^75> (SL#:^tt#:B) t5-^^-4, 5, 6, 7-rh7bH 
Df7V'P [5, 4-c] k°U>?>-2-^;i/^>^ U^A3fofr>£>, 
2tlWl#^?iT, (1R*, 2S*) -4-y-feb^>-N 2 (^fcteN 1 ) - 

[ (5 -^nn-f > F-;v- 2 #;i/fc;H -n 1 (£t>«n 2 ) - 

[ (5-^^-4, 5, 6, 7-rh7kHa^/a [5, 4-c] fcfUv 5 

>-2— <;)/) -l, 2-^^DAW>y75> 

B) £#fc„ 

1 H — NM R (CDC 1 8 ) 5:1. 74 (2H, m) , 2. 09 (2H, 
m), 2. 11 (3H, s), 2. 29 ( 2 H, m) , 2. 47 (3H, s), 

2. 73 (1H, m) , 2. 84 (3H, m) , 3. 59 (1H, d, J = l 
5. 4Hz) , 3. 72 (1H, d, J = 15. 4Hz) , 3. 89 ( 1 H, 
m), 4. 41 (1H, m) , 5. 2 4 ( 1 H, s), 6. 87 (1H, s), 
7. 20 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 26 ( 1 H) , 7. 3 
0 (1H, d, J=8. 8Hz) , 7. 43 (1H, d, J = 6. 8Hz) , 
7. 64 (1H, s), 9. 13 (1H, s). 

MS (ESI) m/z : 5 3 0 (M + H) + . 

3) ±m<D$Lmm (82mg) ^7h7tFD77> (2ml) J— )l> 
(2ml) «$?U 1 M.fe?mfc U A (2 3 2ml) £iP;l> 4 Bt 

ffifI7D7f^77^- (^nn^^> : ^^y-;v-4 7 : 3) Til 
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u nmfc&to (53mg) &mM&mfc}ii>xnfro 

1 H — NMR (CDClj) (5:1. 75 (4H, m) , 1. 92 (3H, 
m) , 2. 15 (1H, m) , 2. 2 3 (1H, m) , 2. 4 6 (3H, s) , 
2. 72 (1H, m) , 2. 85 (2H, m) , 3. 58 ( 1 H, d, J = l 
5. 6Hz) , 3. 70 (1H, d, J = 15. 6Hz) , 4. 33 ( 1 H, 
s) , 3. 93 (1H, m) , 4. 56 ( 1 H, m) , 6. 89 (1H, d, J 
= 2. 0Hz) , 7. 18 (1H, dd, J=8. 8, 2. 0Hz) , 7. 27 

(1H) , 7. 31 (1H, d, J = 8. 8Hz) , 7. 46 ( 1 H, d, J = 
7. 1Hz) , 7. 58 (1H, s) , 9. 16 ( 1 H, s) . 

[^0917 2] (1R*, 2S*) -N 1 (£7iteN 2 ) - [ (5-^m=K> 
F — ;i/-2— ' OV) tJ)V1£~)V\ -4-tFD^>-4-^-N 2 
N 1 ) - [ (5-*^;i/-4, 5, 6, 7-fh7tFaf7yn [5, 4- 
c] tfU^>-2— r;W -1, 2-=y9w\^y*JT^y WAD & 
<ktX (1R*, 2S*) -N 2 (g^cteN 1 ) - [ (5-^no<>H-;P-2- 

- 4-kFD + ^-4-^^-N 1 (£fcteN 2 ) - 

C (5-^^;i/-4, 5, 6, 7 -^h^b Hn^Tl/n [5, 4-c] b°U^ 

>-2— OKI -l, 2-^^a^iJ->> ? y^> (WA2) 

HM^2i:|W]fi©^T, (1R*, 2S*) — N 1 — [ (5-#PCK>K- 

;i/-2— f;v) #;M?~;W -4-kHD^>-4-^?>-i, 2-v-^n^N 

^it>>?T5> (Sffi#A) (1R*, 2S*) — N 2 — [ (5-^DD-f 

>K— ;v-2 — f;w -4-bHn^>-4-^-i, 2—> 

^7P^it>v : T^> (Stt#A) O^W^5-^^;P-4, 5, 6, 7-t- 
h7fcHD^77D [5, 4-c] Wi?>-2-%)i>tf>m U^ivH^M 

1 H — NMR (DMSO-d 6 ) (5:1. 24 ( 3 H, s) , 1. 33-1. 8 
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2 (4H, m) , 2. 34 (3H, s) , 2. 6 7 - 3. 6 4 (8H, m) , 
4. 06 (2H, br) , 4. 67 ( 1 H, br) , 7. 02 (1H, s) , 
7. 13 (1H, d, J = 8. 6Hz) , 7. 38 ( 1 H, d, J = 8. 6H 
z) , 7. 66 (1H, d, J = 2. 0Hz) , 8. 23 (1H, b r) , 8. 
59 (1H, d, J = 8. 1Hz) , 11. 73 (1H, br) 
MS (FAB) m/z : 5 0 2 (M + H) + . 
Sft#A2 : 

1 H — NMR (DMSO-d 6 ) 61. 25 (3H, s) , 1. 33-1. 79 
(4H, m) , 2. 33 (3H, s) , 2. 6 5- 3. 6 3 (8H, m) , 3. 
88-3. 94 (1 H, m), 4. 23 (1H, m) , 4. 59 (1H, b 
r), 7. 01 (1H, s) , 7. 13 (1H, d, J = 7. 8 Hz) , 7. 3 
8 (1H, d, J = 8. 6Hz) , 7. 67 ( 1 H, s) , 8. 29 ( 1 H, b 
r) , 8. 43 (1H, d, J = 9. 3Hz) , 11. 67 ( 1 H, br) 
MS (FAB) m/z : 5 0 2 (M + H) + . 

immmn si qr*, 2s*) -n 1 (sfcttN 2 ) - i (5-^nn<> 

N 1 ) - [ (5-^5^-4, 5, 6, 7-fh7tHDfT7n [5, 4- 
c] fc!U^>-2— r;W -1, 2-^n^f>>;7$> (gft#B) 
S*lJfiM2 tN«ft©^fe7?, (1R*. 2S*) -N 1 (£fc«N 2 ) - [ (5- 

^□d< >F-;i/-2--r;i/) -4-hFu^>-4-^^- 

1, 2-^^DA^Fir>^75> (£ffi#B) i5-^JP-4, 5, 6, 7- 
fh7tFDf7yo [5, 4-c] If U^>-2-^j;l/#>M U^ivfe^ 

X H — NMR (DMSO-d 6 ) 0:1. 16 ( 3 H, s) , 1. 24 (1H, 
br), 1. 39-1. 42 ( 1 H, m) , 1. 57-1. 79 (3H, m) , 
1. 92-1. 94 (1H, m) , 2. 33 (3H, s) , 2. 66-2. 78 
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(4H, m) , 3. 53 ( 1 H, d, J = 1 5. 7 Hz) , 3. 60 ( 1 H, 
d, J = 15. 7Hz) , 4. 01 (1H, b r) , 4. 32 (1H, br) , 
7. 04 (1H, s) , 7. 13 (1H, dd, J = 8. 8, 2. 0Hz) , 
7. 37 (1H, d, J = 8. 8Hz), 7. 65 ( 1 H, d, J = 2. OH 
z) , 8. 24 (1H, d, J = 8. 8Hz) , 8. 28 ( 1 H, d, J = 9 . 
OHz). 11. 65 (1H, br) 
MS (FAB) m/z : 5 0 2 (M + H) + . 

[^*W17 4] (1R*, 2S*) -N 1 - [ 2 -- f 

;v) -4-th'n^^-N 2 - [ (5-^^;v-4, 5, 

6, 7-f h7hHD?7^n [5, 4-c] tf U > 5 >— 2 
;W -1, 2 ->-^n^\^it>^T^> <5£#S13:#A) 




1) ##«3 0tli^jST?, (1R*, 2S*) -4- (tert-» 

#A) *itf5-i'DD'f>Hh2-5!l^>l*5, (1R*, 2S*) 
-4- (ter t -7^^7x-Jl/^UM^y^f — N 1 — [ (5-# 
nn-r>H-;P-2 — OV) -1, 2-^D^t>S?75> 

(iL#:^ttfrA) 

2) Jhf3©K^T#e>n^^<h 5 -*=P;i/-4, 5, 6, 7-xh^bFD 
fT^D [5, 4-c] \f.W>-2-tj)V$>n U^AiteftS, »>I2 
t^i^T, (1R*, 2S*) -4- (ter t-7^y7x-JW>'J 

jW^v-^^K) -N 1 - [ (5-^nD^f>F-;v-2-f;v) #;]/^n;i/] 
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— N 2 — [ (5-^^-4, 5, 6, 7 - rh^kFD^yD [5, 4- 

c] hfU^>-2— f;w -l, 2-^d^u->^75> % 

X H — NMR (DMSO-d 6 ) 6 : 1. 04 ( 9 H, s) , 1. 23-2. 0 
7 (7H, m) , 2. 35 (3H, s) , 2. 7 3 - 2. 8 9 (4H, m) , 

3. 5 8-3. 5 9 (2H, m) , 3. 63 (2H, br. s) , 4. 20 (1 
H, m) , 4. 31 (1H, br. s) , 7. 16 (1H, s), 7. 19 (1 
H, dd, J = 8 . 8, 1. 2Hz), 7. 42-7. 46 (6H,m), 7. 
63-7. 65 (4H, m), 7. 69 (1H, br. s) , 7. 88 (1H, 
d, J=6. 6Hz) , 7. 95 (1H, s) , 8. 71 (1H, d, J = 8. 
5Hz) . 11. 82 (1H, s) 

MS (FAB) m/z : 74 1 (M + H) + . 

3) «^>i6 9©3) tm^o^T, ±tt<D&fflh&wm\sTwmtt&m&n 

1 H — NMR (DMSO-d 6 ) 5:1. 2 1-1. 23 ( 1 H, m) , 1. 4 
9-1. 72 (5H, m) , 2. 00-2. 04 (1H, m) , 2. 34 (3 
H, s) , 2. 6 7 - 2. 6 9 (2H, m) , 2. 7 4- 2. 7 5 ( 2 H, 
m), 3. 62 (2H, s), 4. 10-4. 13 (2H, m) , 4. 31 (1 
H, br. s), 4. 53 ( 1 H, m) , 7. 17-7. 20 ( 2 H, m) , 
7. 43 (1H, d, J = 8. 6Hz) , 7. 73 ( 1 H, d, J = 2. OH 
z) , 7. 91 (1H, d, J = 6. 9Hz) , 8. 64 (1H, d, J = 8. 
6Hz). 11. 83 (1H, s) 
MS (FAB) m/z : 5 0 2 (M + H) + . 
Lmmmi7 5l (1R*, 2R*, 4S*) -N 1 - [ (5-^DP^>F-;l/ 

-2 — Ol0 ;v] -4-kHn^i/^fji/-N 2 - [ (5-^;v- 

4, 5, 6, 7-f h^fcHn^r/n [5, 4-c] h°U^>-2 — f;0 * 
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mmmi 1 8tmm\zvx, ur*, 2r*, 4s*) -n 2 - (ter t- 

^h^XJVtf—Jl) -N 1 - [ (5-^Dn^f>MV-2-fJV) %)V^~ 

y-^^T^LSbfeO-fe, 5-^^-4, 5, 6, 7-fh7kHnf7y 
o [5, 4-c] tf Uv ? >-2-^j;i/^>m U^A&£ffi^£lTtS@ft;'& 

X H — NMR (DMSO-d 6 ) 5 : 1. 4 2 - 1. 9 0 (5H, m) , 2 . 0 
7-2. 26 (3H, m) , 2. 46 ( 3 H, s) , 2. 67-2. 95 (4 
H, m) , 3. 5 5 - 3. 8 0 (4H, m) , 3. 8 0 - 3. 9 5 ( 1 H, 
m) , 4. 13-4. 25 ( 1 H, m) , 6. 84 ( 1 H, br. s) , 7. 1 
7 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 2 3 - 7. 3 5 (2H, 
m) , 7. 4 3 (1H, d, J = 7. 2Hz), 7. 5 8 (1H, br. s) . 
9. 2 9 (1H, s) . 
MS (ESI) m/z : 5 0 2 (M + H) + . 

(1R, 2R, 4 S) — N 1 — [ (5— ^DD-f>F — )V— 2 

— nv) -4-fc Fn^pWiz-N 2 - [ (5-^^;i/-4, 

5, 6, 7-rh7kHn?7yn [5, 4-c] HU^>-2— Old XJVtf 

-)V] -l, 2 -^^D^s^it>> ? r5> 
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mmmi i s hmmizhx, qr, 2r, 4s> -n 2 - (tert-^h 

Jl/itTlIbfc©-&, 5-^^;V-4, 5, 6, 7 -Th7tFD?77a 
[5, 4-c] tfUS?>-2-^;U^>m U^A^*lS^£i±T«)gfc^ 

! H-NMR (DMSO-d 6 ) <5 : 1. 4 2 - 1. 9 0 (5H, m) , 2 . 0 
7-2. 26 (3H, m) , 2. 46 (3H, s) , 2. 6 7 - 2. 9 5 (4 
H, m) , 3. 5 5 - 3. 8 0 (4H, m) , 3. 8 0 - 3. 9 5 ( 1 H, 
m) , 4. 13-4. 25 ( 1 H, m) , 6. 8 4 ( 1 H, br. s), 7. 1 
7 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 2 3 - 7. 3 5 (2H, 
m) , 7. 43 (1H, d, J = 7. 2Hz), 7. 58 (1H, br. s), 
9. 2 9 (1H, s) . 
MS (ES I) m/z : 5 0 2 (M + H) + . 
[^Jfi^9l7 7] (1R*. 2S*, 4R*) — N 1 — [ (5-^nn-f > F*— 

-2-4*;K> #;v^n;KI -4- (l-kFD+^-l-^fJVxwW — N 2 

- [ (5-^^;i/-4, 5, 6, 7-fh7tFnf77n [5, 4-c] tfU 
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MMM 2 Lmm<Djjfer\ (1R*, 2S*, 4R*) -N 1 - [ (5-^nn 

^>F-;v-2— f )V) -4- (l-bHn^-i-^JVxf 

;w) -1, 2 -->^n^+f->^y^> IiIt5-^f;v-4, 5, 6, 7 
-rh7tFD^;P [5, 4-c] tf U> 5 >- 2-^;i/3j?>m U^^AI 

1 H — NM R (CD 3 OD) 5:1. 17 (3H, s ) , 1. 20 (3H, 
s), 1. 24-2. 22 (7H, m) , 3. 02 (3H, s), 3. 18- 
3. 41 (4H, m) , 3. 52-3. 68 (2H, m) , 4. 08-4. 21 
(1H, m) , 4. 5 0 -4. 6 5 ( 1 H, m) , 6. 92 (1H, br. 
s) , 7. 13-7. 19 (1H, m) , 7. 39 ( 1 H, br, J = 8 . OH 
z) , 7. 84-7. 93 (1H, m) , 8. 22-8. 32 (1H, m). 
MS (FAB) m/z : 5 3 0 (M + H) + . 

immwn 7 si (ir*, 2 s*, 4r*> -n 1 - [ (5-^Dn-r>H— ;p 
-2 — r;K> - 4 h^^^-N 2 - [ (5-^^;v-4, 

5, 6, 7-rh7hFDf7yn [5, 4-c] tf U 2 — t )V) tl)V^ 
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MUM 1-1 8 hmmzVT, (1R*, 2S*, 4R*) -N 2 - (t e r t - 

-Jl'MTMlLfeO-fe, 5 -^;U-4, 5, 6, 7-rh7kFnf7yD 
[5, 4-c] tfU^>-2-^;i^#>m U^^A^i^$ii-T^®^#) 

X H — NMR (CDC 1 3 ) 6:1. 2 0-1. 38 (1H, m) , 1. 5 0- 

I. 67 (2H, m) , 1. 88-2. 03 (2H, m) , 2. 03-2. 14 
(1H, m) , 2. 21-2. 32 ( 1 H, m) , 2. 53 (3H, s) , 2. 

75-2. 95 (2H, m) , 3. 20-3. 35 (2H, m) , 3. 37 (3 

H, s) , 3. 71 and 3. 78 (each 1 H, each d, J = 

II. 2 Hz) , 4. 04-4. 13 ( 1 H. m) , 4. 53-4. 62 (1 
H, m) , 6. 85 (1H, d, J = 2. 0Hz) , 7. 19 (1H, dd, J 
= 8. 8, 2. 0Hz) , 7. 33 (1H, d, J = 8. 8Hz), 7. 54 

(1H, d, 1 = 7. 2Hz) , 7. 63 (1H, d, J = 2. 0Hz), 8. 
07 (1H, d, J = 5. 6Hz) , 9. 49 ( 1 H, br. s) . 

mmmi79i (ir*. 2s*, 4r*, ss*) -n 1 - [ (5-^nn-r> 

F-;i/-2— r;W -4, 5~^kFn^>-N 2 - [ (5-*^ 

;i/-4, 5, 6, 7-fb7t h*n?7!/n [5, 4-c] tf>Jv>-2--< 
)V) %)Vi$~)V\ -1, 2-->^nA^>J?75> III 35<fctf 

(iR*, 2S*, 4S*, 5R*) -n 1 - [ (5 -^nn-f >F-;i/- 2 — r 

)V> ~4, [ (5-^^-4, 5, 

6, 7-fh7tFDf7yn [5, 4-c] h!U^>-2— f;W 
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OH 




(+) -c i s-N 1 - [ (5-#nn-r>F-;i/-2— f;W 

— N 2 — [ (5-^^;V-4, 5, 6, 7-Th7hHDf7^D [5, 4- 

c] tfu^>-2— r;w -4-->^n^-t>- 1, 2-^7$ 

> (2. 85g) Srh7kFn77> (10ml) , T-feh> (10ml) £; 
.ktftK (10ml) O^MitCgfL, (3 lmg) , N- 

^^;^;i/*U>-N-^->K (i. 23g) 4B$raJt#b 

fee Rjfeifttlzgtt^X^^A (16mg) &£.&N-*^J]rE)V'frV>-'N- 
rfr^F (6 13mg) ^iPx, 4 0°CT5Br«Lfc„ KiSRSlOXft 

^'JAy;W7A^n7h^7>{- (^DD^^>:/^/-;i'=4 9 : 1 
-+17:3) tTtSL, aS©^-;H* (8 1 lmg) £f#fco 
—ffi (2 0 0mg) $MMIi7DTh^77^- (^nn^>:^; 
-;i/=9 3 : 7 ) fcTflfab&C'B, iSMSx^/- 

jmm&tiax.. wmtt&m (8 1 img) &wt. 

1 H — NMR (DMSO-d 6 ) 6 : 2. 0 2 - 1. 7 9 ( 3 H, m) , 2 . 3 
3 (3H, s) , 2. 7 6-2. 6 4 (4H, m) , 3. 57 (4H, m) , 
3. 82 (1H, br. s), 3. 96, 4. 13 (1H, m) , 4. 32 
( 1 H, m) , 4. 49, 4. 52 (1H, each d, J = 1 6. 4H 
z) , 4. 6 6, 4. 6 7 (1H, each d, J = 17. 4Hz) , 7. 0 
2, 7. 06 (1H, each s), 7. 14 ( 1 H, m) , 7. 37, 7. 
39 (1H, each s) , 7. 6 6, 7. 6 7 ( 1 H, each d, J = 
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2. 4Hz) , 8. 18, 8. 28 ( 1 H, each d, J=8. 5Hz) , 
8. 33, 8. 41 (1H, each d, J = 8. 8Hz), 11. 67, 1 
1. 71(1 H, each s). 

mmmi8o] (ir*, 2s*, 4r*, ss*) -n 1 - [ (5-^dp-t> 

H-;i/-2-<;w -4, 5 -^T-fe b^>-N 2 - [ (5-*^ 

5, 6, 7-fh7tHaf77n [5, 4-c] tf U 5?>— 2 — f 
-1, 2 ->-^n^it>^T^>*3J;tK (1 r*, 2s*, 

4S*, 5R*) — N 1 — [ (5-^DD-f>M-2- f)V) *DVtf—)V\ ~ 
4, 5 -5?7± h^rv--N 2 - [ (5-^^-4, 5, 6, 7-fh7hFD 

^Ti/n [5, 4-c] tfu^>-2— r;w -1, 2-v-^p^ 




(1R*. 2S*, 4R*, 5S*) -N 1 - [ (5-^nD'f>Hh2 — T 

)V) #;i/fc;i/] -4, [ (5 -t^jv- 4, 5, 

6, 7-fb7th*n?77D [5, 4-c] tfUS?>-2 — OV) 

)V1 -1, 2-^D^t>5?75>^t; (1R*. 2S*, 4S*, 

5R*) -n 1 - [ (5-^pdof-;i/-2-<;J/) #;i^~;KI -4, 5 

-^kHn^y-N 2 - [ (5-^^;i/-4, 5, 6, 7 -rh5b HP^TV* 

a [5, 4-c] t°u^>-2 — r;W *;i/5^—;W -i, 2—>^n^\^> 
y7 5>©I^i (2 0 0mg) &t?US>> (8ml) fci§fi?U M7.klt8£ 

(7 4 5^ i) sjd*., iST2 0«ifc, sj©«*aMifu nz&ftsm 

mmZu^rh?f?y^~ &&uu*&> : *?J-)V=d 7:3) teT*»*l 
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u mmt&m (i3 2mg) &#*sH#£bT&*§;fco ^^MeOH 

(2ml) lMfx^/-j^S (lml) &laX. MffiTM 

] H-NMR (DMSO-d 6 ) 6 : 1. 96 (4H, m) , 2. 08 (3H, 
s), 2. 09 (3H, s), 2. 14 ( 3 H, s) , 2. 33 (3H, s) , 
2. 7 0 (4H, m) , 4. 3 1 ( 1 H, m) , 4. 8 4 ( 1 H, m) , 5. 2 
6 (1H, s) , 7. 05 (1H, s) , 7. 15 (1H, d, J = 8. 5H 
z) , 7. 38 (1H, d, J = 8. 5Hz) , 7. 68 ( 1 H, s) , 8. 4 
9 (1H, d, J = 8. 8Hz) , 8. 54 (1H, d, J = 8. 8Hz) , 1 
1. 7 1 (1H, s) . 

[£SfeWl8 1] (1R*, 2S*, 4R*, 5S*) -4, 5-%)\,tf~)W* 

[ ;v-2 --r;i/) — N 2 — 

[ (5-pWP-4, 5, 6, 7-fh7hHnf7V*n [5, 4-c] tfUv> 
>-2 — OV) $})V^~)V\ -1, 2-$/^D^t>^75> 
tf(lR*. 2S*, 4S*, 5R*) -4, 5 -*;i/ai?-;Vi?^$/-N 1 - 

[ (5 -#nn-r )V- 2 — f;i/) #;i/fc;i/] -n 2 - [ (5-p<^;p- 

4, 5, 6, 7-rh7tFnWn [5, 4-c] 2-' OV) ts 

Atf-jVl - 1 , 2-5>^n^i7->^T^> 



(1R*, 2S*. 4R*, 5S*) -N 1 - [ ( 5 -if D D-f > H*- Jl/~ 2 — f 
)V) %)Vi$—)V] -4, [ (5-^^)1-4, 5, 

6, 7-fh7tFDf7^/n [5, 4-c] b°y 2 ;K> 



0 
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2 - v-^D^1t>^T^ >43<fcl£ (1 R*, 2S*, 4S*, 
5R*) — N 1 — [ (5-^nD^>F-jW2-<JW %)V&—)V] -4, *5 
-ykFn^>-N 2 - [ (5-^^-4, 5, 6, 7-fh7kFDf7y 

a [5, 4-c] tfU^>-2 — r;W - i, 2-->^u^+h> 

y75>0i-&i (2 5 3mg) , N. N ' -#;Pjf?:n;P$M 5 
(1 2 2mg) ^rh7tFP77> (6ml) fc}gfl¥U gMfcT—lft8i#L 

7c(Z)^> n, n' -^;i/fc;i/>>^5^V-;p (i2 2mg) £M;frab6 oict: 
ioH»ifc. S&fciN, n' -^;ufc;i/^^^v-;i/ (8 lmg) & 
fln*-HifeiI#u S^Sr^b7c 0 jSStofcSflP*., Wi?;i/TitBb> m 

= 19:1) Tilt, 4#StftS4Hil/fc. ^ta^^^y-J^J:5T 

•%<Dtt&m (3£#S&#A) (9 lmg) *<fct«RBT^Ufcflte&OflS'&*» (& 
{«tt#B) (9 3mg) g»*tlt#fc„ 
3i#Stt#A : 

1 H — NMR (DMSO-d 6 ) 6:2. 08 (2H, m) , 2. 34 (2H, 
m) , 2 . 8 8 ( 3 H, s ) , 3 . 11 ( 2 H, m) , 3 . 6 8 ( 1 H, m) , 
3. 73 (1H, d, J = 16. 7Hz) , 4. 02 (1H, m) , 4. 37 
(1H, m), 5. 02 (1H, s) , 5. 08 ( 1 H, m) , 7. 01 (1 
H, s) , 7. 15 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 38 (1 

H, d, J = 8. 8Hz) , 7. 69 ( 1 H, d, J = l. 7Hz) , 8. 41 
(1H, d, J = 8. 6Hz) , 8. 83 (1H, d, J = 8. 8Hz) , 1 

I . 7 5 (1H, s) . 

1 H — NMR (DMSO-d 6 ) 5:1. 85 (1H, m) , 2. 22 (1H, 
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m) , 2. 3 3 (2H, m) , 2. 8 7 (3H, s) , 3. 10 (2H, m) , 
3. 53 (2H, m) , 3. 72 (1H, d, J = 17. 9Hz), 4. 23 
(1H, m) , 4. 49 (1H, m) , 5. 03 (1H, br. s), 5. 08 
(1H, m) , 7. 00 (1H, s) , 7. 15 (1H, dd, J = 8. 8, 
2. 0Hz) , 7. 37 (1H, d, J = 8. 8Hz) , 7. 69 ( 1 H, 
s) , 8. 42 (1H, d, J = 7. 8Hz) , 8. 85 ( 1 H, d, J = 8. 
3Hz) , 11. 74 (1H, s) . 

[£G6fc0!l8 2] (1R*, 2S*, 4R*, 5S*) -N 1 - [ (5-^nn^> 
K-;l/-2— t)V) -4, 5— rV7 P Pt!U^>> ? ^v'-N 2 - 

[ (5-pWI/-4, 5, 6, 7-fh7tFn?7yn [5, 4-c] fc?US> 

>- 2 --r;i/) tj;!/#-;v] -1, 2 - ^ n^\^it>v ? T5 >%>&U 

(1R*. 2S*, 4S*, 5R*) -N 1 - [ (5-^DD^>F-JP-2-^ 

-4, 5 —ry^ntf u^>^^->-N 2 - [ (5-^tMP 

-4, 5, 6, 7-fh7tKnfr/n [5, 4-c] tfUv^-2— OV) 

-1, 2-->^n^+i->> ? r^> 



mmm2 tn^x^mv: (ir*, 2s*, 4r*, 5s*) -n 1 - [ (5- 

^nn-f>F-^-2- f)V) fj)V#~)V\ -4, 5— i , yyDtf)Jf>> ? t+ 

^-1, 2-->^n^\^>^T^>i: (1R*. 2S*, 4S*, 5R*) — N 1 

- [ >F-;k-2 — <f;W -4, 5— rvr/ntfU 



5, 6, 7-Th7kKn?77D [5, 4-c] tf U S?>- 2 -#;V#>m 




4, 5-cis 




fy-jnr^^- i, 2-> 
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-IjOik^m : 

1 H — NM R (CDC 1 3 ) 5:1. 39 (3 H, s), 1. 58 (3H, 
s ) , 1 . 7 8 ( 1 H, m) , 1 . 9 0 ( 1 H, m) , 2 . 2 7 ( 1 H, m) , 
2. 4 6 (3H, s) , 2. 84-2. 69 ( 5 H, m) , 3. 58 ( 1 H, 
d, J = 15. 6Hz) , 3. 70 ( 1 H, d, J = 15. 6Hz) , 4. 10 
(1H, m) , 4. 29 (1H, m) , 4. 35 (2H, br. s) , 6. 81 
(1H, s) , 7. 17 (1H, dd, J = 8. 5, 2. 0Hz) , 7. 26 
(1H, d, J = 7 . 6Hz) , 7. 36 (1H, d, J = 8. 5Hz) , 7. 
40 (1H, s) , 7. 57 (1H, s) , 9. 70 < 1 H, s). 

1 H — NM R (CDC 1 3 ) 6:1. 37 (3H, s), 1. 56 (3H, 
s), 1. 83 ( 2 H, m) , 1. 93 ( 1 H, dt, J = 1 1 . 3, 3. 9H 
z) , 2. 45 (2H, m) , 2. 46 (3H, s), 2. 72 ( 1 H, m) , 
2. 82 (3H, m) , 3. 58 (1H, d, J = 1 5 . 4Hz), 3. 70 
(1H, d, J = 15. 4Hz) , 3. 98 ( 1 H, m) , 4. 32 ( 1 H, 
m) , 4. 37 (1H, br. s), 4. 45 (1H, s), 6. 84 ( 1 H, 
s) , 7. 18 (1H, d, J = 8. 8Hz) , 7. 30 (IE d, J = 7. 
6Hz) , 7. 43 (1H, d, J = 7. 6Hz) , 7. 59 ( 1 H, s) , 
9. 3 3 (1H, s) . 

[H»J18 3] (1R*. 2S*, 4R*, 5S*) -N 1 - [ (5-^PU-f> 

2—^)V) fj)V#~)V\ -4, 5-^h^>-N 2 - [ 
-4, 5, 6, 7-fh7kFD?7yD [5, 4-c] tTU 5>>- 2 — T ;W 
- 1 , 2-^n^t>^75> iSBIig: (1R*. 
2S*, 4S*, 5R*) -N 1 - [ >H— ;i/-2—<;w 

-4, 5 ->>;* h^v—N 2 - [ (5-^^;i/-4, 5, 6, 
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hFn^TVn [5, 4-c] tfU^>-2—f;w #;i/^-;i/] - 1, 2--> 



(1R*. 2S*, 4R*, 5S*) -4, 2->^D'\ 
W>y75> mBMt (1R*, 2S*, 4S*, 5R*) -4, 
3^-1, 2-2>^n^i^>> ? T5> ififflfelft©Ji'S4b (6 5 4mg) SN, 
N-^?MM7$ F (50ml) IdffiiSU b'Jx^75> (1. 10 
m 1 ) fe«fc^5-^DD'f>H-;i/- 2 - *M>lp-r:hD7x^VXXT 
;W (9 2 0mg) SJn^TSfflTiMFfla^bfc. RJ««c*«£ET»*SEe*b, SI 
£ izmmmmyKm-T h U £A#»Jfc£;&n*-$^ a p ;* ^ >t?& tHU 2&7K5M:t- 

(^^;-Jl/:^Dn^^>=l : 9) T«U (1R*, 2S*, 4R*, 

5S*) -n 1 - [ (5-^dd-t>h-;v-2 — r;w -4, 5 

2-zy^U^\^>^Y^>t (1R*, 2S*, 4S*, 5 
R *) -N 1 - [ (5-^DD<>Hh2-^) #;M^;K1 -4, 5- 
v^b^v-l, 2 -v^n^iT-^^T^XD^tJ (3 3 0mg) 

Fn^T'/n [5, 4-c] k°'Jy>-2-*M>f U^A*&frS#fc3= 

X H-NMR (DMSO-d 6 ) 5 : 1. 5 2 - 1. 6 3 ( 1 H, m) , 1 . 8 




4, 5-cis 
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5-2. 20 (3H, m), 2. 88 (3H, br. s) , 3. 10 (2H, b 
r. s) , 3. 25-3. 50 (8H, m), 3. 60-3. 72 (1H, b 
r) , 3. 75 (1H, br. s) , 3. 95-4. 10 (1H, m) , 4. 2 
0-4. 72 (3H, m) , 7. 02 ( 1 H, s) , 7. 14 ( 1 H, d, J = 
8. 8Hz) , 7. 37 (1H, d , J = 8. 8Hz) , 7. 68 ( 1 H, 
s) , 8. 30 (1H, d, J = 8. 8Hz) , 8. 73 ( 1 H, d, J = 8. 
8 Hz) , 11. 00-11. 30 (1H, br), 11. 74 (1H, br. 
s) . 

MS (FAB) m/z : 5 3 2 (M + H) + . 
mJ}(Dik^m : 

X H — NMR (DMSO-d 6 ) <5 : 1. 6 3 - 1. 7 7 ( 1 H, m) , 1 . 8 
2-2. 02 (2H, m) , 2. 05-2. 18 ( 1 H, m) , 2. 86 (3 
H, br. s) , 2. 9 5- 3. 8 0 ( 1 2 H, m) , 4. 10-4. 70 (4 
H, m) , 7. 07 (1H, s) , 7. 14 ( 1 H, dd, J = 8. 8, 2. 0 
Hz) , 7. 37 (1H, d, J = 8. 8Hz) , 7. 67 ( 1 H, d, J = 
2. 0Hz) , 8. 45 (1H, d, J = 8. 1Hz) , 8. 57 ( 1 H, d, 
J = 8 . 6Hz), 11. 30-11. 65 (1 H, br), 11. 70 (1 
H, b r . s ) . 

MS (FAB) m/z : 5 3 2 (M + H) + . 

mmmi84] qr*. 2s*, 4r*) -n 1 - l (5-^on-r>F— )v 

-2 — r;K> ;w -4-^^>x;i/*n;PT^y^^;i/-N 2 - [ (5 

-^^;i/-4, 5, 6, 7-rh7tH0?7l/P [5, 4-c] tfU^>-2 
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H 




1) (1R*, 2S*, 4R*) -4-T^H^^;i/-N 2 - (tert-7'l^ 
*/%)V$—)V) — N 1 — [ (5-^nn-f>K-;i/-2-'TJW £uitf-)l] - 
1, 2->^P'\^>^7$> (4 3 7mg) £x^/— ;V (5ml) fc^fp 
U SffllT4lfI^W>M (5ml) Jt-mX. 1 3B#KJ£#l/£o 
#&&«*U S$SN, N-^^?MM7$ H (10ml) fc#j&»U h 
UX^;i/T5> (0. 7ml) > 5-pWV-4, 5, 6, 7-rh7t:Hnf 
7yn [5, 4-c] \*V*»-2-%)\s#>WL V^V&M (3 0 0mg) , 
1 - t Ha^^> % /hUTV— ;H7KfP#J (162mg) , 1- (3->^^- 

;vr^y^ 0 ntf;v) -3 -x^kfr^vM^ H III (2 3 0mg) £in 

KZu^Yf^y 4— (^nn^> : ^^7-;P= 9 7:3) tilb, 
(1R*, 2S*, 4R*) -4-Ti^F^5 : -;i/-N 1 - [ (5-^nn-f>F- 

;i/-2— OK) -n 2 - [ (5-^5^-4, 5, 6, 7-^h^ 

tHn^/n [5, 4-c] £U5»-2— -r;w #;i^x;H -1, 2-^ 

/7D^it>v : T5> (3 3 0mg) Sgfeffil^tbT^ft. 
1 H-NMR(DMSO-d 6 ) 5:1. 15-2. 08 (7H, m) , 2. 3 
3 (3H, s), 2. 34-2. 9 5 (6 H, m) , 3. 6 4 (2 H, s), 
4. 05-4. 17 (1H, m) , 4. 36-4. 47 ( 1 H, m) , 7. 02 
(1H, s) , 7. 15 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 40 
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(1H, d, J = 8. 8Hz) , 7. 67 ( 1 H, d, J = 2. 0Hz) , 8. 
02 (1H, d, J = 7. 6Hz) , 8. 44 ( 1 H, d, J = 7. 6Hz) , 
11. 8 (1H, s) . 

2) ±BB© J RJfcT#fcft;'&«b (3 0 0mg) §X^y-;k (8ml) fcjgflHU 

mmm<Di ox^^w&mm&toz-, **^«rFSMtT i 6 smmmwh 

fco i§B|£g*L3BJ8S© (1R*, 2S*, 4R*) -4-75 

y^-^iz-N 1 - [ (5-#nn-r>F-;i/-2--r;iO -n 2 - 

[ (5-^^-4, 5, 6, 7-fh7kHD^7ya [5, 4-c] fcfU^ 

>-2— r;w -1, 2-y^nA^>s;7$> (isomg) 

3) _hHB©^5* (15 0mg) S^na$M (6ml) K:J8fl?U ?XftTh 
|JX^75> (0. 2ml) , ^^>XJ^-MDiJF (0. 0 3 5ml) 

*7A^DYb^7>f- (^^nn^^> : ^^y— ;i/=2 4:1) TrmU 
U ra^t/ (5 6mg) ^»B#tbT#fc. 

X H — NMR (CDC 1 3 ) 6:1. 18-1. 3 4 (2H, m) , 1. 5 0- 

1. 75 (4H, m), 1. 90-2. 30 (4H, m) , 2. 53 (3H, 
s), 2. 78-2. 90 (2H, m) , 2. 90-3. 05 (6H, m) , 
3. 20-3. 30 ( 1 H, m) , 3. 68-3. 81 ( 2 H, m) , 3. 98 
-4. 08 (1H, m) , 4. 54-4. 62 ( 1 H, m) , 6. 10-6. 1 
9 (1H, m) , 6. 86 (1H, s) , 7. 19 ( 1 H, dd, J = 8. 8, 

2. 0Hz) , 7. 35 (1H, d, J = 8. 8Hz), 7. 52 (lH, N d, 
J = 7. 6Hz) , 7. 62 (1H, d, J = 2. 0Hz), 8. 21 ( 1 H, 
d, J = 5. 6Hz) , 9. 89 (1H, s) . 
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MS (ESI) m/z : 5 7 9 (M + H) + . 

(1R*. 2S*, 4R*) -N 1 - [ —)V 
-2 — UV) ts)\,i$i-)V\ -4- (N, N-y^^75 7^f;l/) — N 2 — 
[ (5-^5^-4, 5, 6, 7-fh7tFDWa [5, 4-c] IfU^ 
>-2 — r;W #;i/fc;i/J -1, 2-^DA+1j->i?75> bU7Mn 




^4 5i|^i0^7?, (1R*, 2S*, 4R*) -4-757^^- 
N 1 — [ (5-^nDi'>h-JV-2-i , JW %)Vtf~)V] — N 2 — [ (5-* 
3MV-4, 5, 6, 7-Th7tFDfT^D [5, 4-c] fc!U$>>-2— < 

X H-NMR (DMSO-d 6 ) 6:1. 15-2. 22 (7H, m) , 2. 4 
0-2. 65 (2H, m) , 2. 68-2. 85 (6H, m) , 2. 92-3. 
08 (5H, m) , 3. 10-3. 18 (2H, m) , 4. 08-4. 20 (1 
H, m) , 4. 3 5-4. 5 1 (2H, m) , 7. 0 4 ( 1 H, s) , 7. 14 
-7. 20 (1H, m) , 7. 41 ( 1 H, d, J = 8. 8Hz), 7. 67 

(1H, s) , 8. 2 5 - 8. 4 2 (2 H, m) , 9. 11 ( 1 H, br. 
s), 9. 89 (1 H, s). 
MS (ESI) m/z : 5 2 9 (M + H) + . 

[»#!|18 6] (1R*, 2S*) — N 2 (^fcteN 1 ) - [ (5-^nn^> 
F-;^-2— OV) -4- [1- (ih+yjjM-jl/) y^D^ 
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n/\'>- 1 — r;n T^y-N 1 (£fc«N 2 ) - [ (5-y^;v-4, 5, 

6, 7-rh7kFnfr/n [5, 4-c] tfU> ? >-2 — r;w 
;W -1, 2-5/^n^\^it>^TS> (Sl#^'I»A) 



Zyco 2 Et 




«M2<h|wl#(D^T, (1R*, 2S*) -N 2 (^cteN 1 ) - [ (5- 
/;nn^>F-Jl/- 2 --OP) -4- [l- (xh^p^M- 

^Dyo/\°>-i-fjn xa/-i, 2-$/^n^\^u->> ? 7^ y (it 

fcm&fcA) £5-*^)]/- 4, 5, 6, 7-rh7bKPf7yD [5, 4- 

c] tfu>?>-2-#;i^>@£ u^^Am^e>®n^tfS#fe. 

1 H — NMR (DMSO-d 6 ) 6:0. 93 ( 1 H, m) , 1. 05-1. 3 
0 (6H, m) , 1. 45-2. 10 ( 6 H, m) , 2. 33 (3H, s), 
2. 65-2. 85 (5H, m) , 3. 30-3. 40 ( 1 H, m) , 3. 54 
(1H, d, J = 15. 9Hz) , 3. 62 (1H, d, J = 15. 9Hz) , 
4. 00-4. 15 (3H, m) , 4. 25 ( 1 H, m) , 7. 06 (1H, 
s) , 7. 14 (1H, dd, J = 8. 8, 2. 0Hz) , 7. 38 ( 1 H, 
d, J = 8. 8Hz) , 7. 65 ( 1 H, d, J = 2. 0Hz) , 8. 28 (1 
H, d, J = 9. 0Hz) , 8. 32 ( 1 H, d, J = 8. 5Hz) , 11. 6 
7 (1H, s) . 

MS (FAB) m/z : 5 9 9 (M + H) + . 
[££5S0!l 1 8 7 ] (1R*. 2S*) -4- (tert-7>^>7JMx;V7 

ay) — n 1 — [ (5-^dd^>h-;v-2-^) *;V3l?n;H -n 2 - 

[ (5-^^-4, 5, 6, 7-fh7bFn^/D [5, 4-c] tfU^ 

442 



WO 01/74774 



PCT/JPOl/02945 



^ (1R*, 2S*) -4- (tert-^h^>«^7$y) -N 2 - 

[ )V-2 — r;W -n 1 - [ (5-^^;P- 

4, 5, 6, 7-rh7kHnf7yn [5, 4-c] t!U> ? >- 2 — i )V) 



(1R*. 2S*) -4- (ter t-^h^>M^75/) -1, 2 
-y7yFy^/DAW> C&#Sfe#B) (1. 79 g) §fh7tFD77 
> (3 6ml) ]lg)|U 10%A°^^A^ (0. 4 0 g) £SDtLT, TfcSi 

S^SN, N-y^f MM7^ H (3 6ml) 5-^HD^>H 

-;v-2-*;i/3^>M p-^hn^xy-;i/xx^;v (2. 02g)^jq^_T 

U IH«»LTll0 (1R*, 2S*) -4- (tert-7>+ 
5/#;i/fc;]/7^/) -N 1 (£fc«N 2 ) - [ (5-^DD4 > >H-;i/-2- 
4*;!/) -1, 2 - n^lt >y7 5 > (Itt#Bl) 

(1. 49 g ) &tfiB#:ibT#fc. 5^^M^7«b, m^mm^hv 

- (^nn^> : ;i^=3 0:1^10:1) "TfifiKU (1 R*, 

2S*) -4- (ter t-7*h^yMtol/75 7) -N 2 (ii^teN 1 ) - 
[ (5-^DD4>M-2-f;0 %)V-#~)V] - I, 2-^0^\^1f> 
yT5> (Itt#B2) (0. 3 7g) M7^7 7X@#:ilTt#feo 
^»J2i^©77^^ ±IB©Mtt#B 1 £ 5-*^JU-4, 5, 6, 7- 
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rh7kHDf7yn [5, 4-c] ¥Vi»-2-X)V^>WlV^O&M.frt> 

1 H — NMR (DMSO-d 6 ) 6:1. 25-1. 5 0 (1H, m) , 1. 3 
7 (9H, s) , 1. 5 0 - 1. 6 5 ( 1 H, m) , 1. 7 5 -2. 2 0 (4 
H, m) , 2. 37 (3H, s) , 2. 70-3. 00 (4H, m) , 3. 60 
- 3 . 8 0 ( 3 H, m) , 4 . 13 (1H, m) , 4 . 4 3 ( 1 H, m) , 6 . 
92 (1H, d. J=7. 1Hz) , 7. 05 (1H, s) , 7. 17 (1H, 
dd, J = 8. 8, 2. 2Hz) , 7. 41 ( 1 H, d, J = 8. 8Hz) , 
7. 69 (1H, s) , 8. 15 (1H, d, J = 7. 8Hz) , 8. 37 (1 
H, d, J = 7. 1Hz) , 11. 78 (1H, s) . 
MS (FAB) m/z : 5 8 7 (M + H) + . 

1 H — NMR (DMSO-d 6 ) 6:1. 15-1. 30 ( 1 H, m) , 1. 3 
5 (9H, s), 1. 45-1. 60 ( 1 H, m) , 1. 65-1. 75 (1 
H, m) , 1. 8 5 - 1. 9 5 ( 1 H, m) , 2. 0 5 - 2. 2 0 (2H, 
m), 2. 34 (3H, s) , 2. 65-2. 85 (4H, m) , 3. 55- 
3. 7 0 (3H, m) , 4. 0 9 ( 1 H, m) , 4. 4 0 ( 1 H, m) , 6. 8 
0 (IE d, J = 7. 3Hz), 7. 15-7. 25 (2H, m) , 7. 43 

(1H, d, J = 8. 8Hz) , 7. 73 (1H, d, J = 2. 0Hz) , 8. 
05 (1H, d, J = 6. 6Hz) , 8. 51 (1H, d, J = 8. 8Hz) , 
11. 8 2 (1H, s) . 
MS (FAB) m/z : 5 8 7 (M+H) + . 

[»J18 8] (1R*, 2S*) -4-757-N 1 (£fcteN 2 ) - [ (5 

-#dck >F-;v-2 — r;w) ;W -n 2 (^fcteN 1 ) - [ (5- 

^^;i/-4, 5, 6, 7-fh7bFDf7 N /0 [5, 4-c] fefU5»-2- 
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— N 




H 



CI 



0 



(1R*. 2S*) -4- (tert-^b^M-JV75;) -N 1 (£ 
fcteN 2 ) - [ (5-^nn^>F-jl/-2 — r;W %)Vtf~)Vl — N 2 (£fc 
&N 1 ) - [ (5-^^-4, 5, 6, 7-fh7kHDf7yP [5, 4- 
c] tfU^>-2— f;W jj)Vi£~)V] -1, 2-^n^>^75> (a£ 
#gtt#B) (1. 1 1 g) g^DD^^> (2 0ml) fc»»U muffiM 
X^/-;V (2 0ml) &im^XMLKlT2l^|IIMi^bfc. »JK&a*fflB*U 
BZ&tfJVZM (Sephadex LH-2 0, J—M T*it©U WM 

(1. 05g) &f67^77X@#iLT#fco 
1 H — NMR (DMSO-d 6 ) (5:1. 55-1. 65 ( 1 H, m) , 1. 7 
5-1. 90 (2H, m) , 1. 95-2. 20 (2H, m) , 2. 20-2. 
40 (1H, m) , 2. 90 ( 3 H, s) , 3. 10-3. 20 ( 1 H, m) , 
3. 20-3. 50 ( 3 H, m) , 3. 65-3. 75 ( 1 H, m) , 4. 10 
-4. 20 (1H, m) , 4. 35-4. 50 (1H, m) , 4. 55-4. 6 
5 (1H, m) . 4. 65-4. 75 ( 1 H, m) , 7. 07 (1H, s), 

7. 17 (1H, dd, J = 8. 8, 2. OHz) , 7. 42 ( 1 H, d, J = 

8. 8Hz) , 7. 69 (1H, s) , 8. 05-8. 30 ( 3 H, br), 
8. 40-8. 50 ( 2 H, m) , 11. 70-11. 90 ( 2 H, m) . 
MS (FAB) m/z : 48 7 (M + H) + . 

[^18 9] (1R*, 2S*) -N 1 (£fcteN 2 ) - [ (5-^DD^f> 

)V-2 — r;W *;i/zf?-;w -4-^^>x;i/^-;i/T$y-N 2 (Sfctt 

N 1 ) - [ (5-^;l/-4, 5, 6, 7-fh7t:FDf7yn [5, 4- 

c] fcru^>-2— <;w -l, 2-^daW^75> (£ 
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#Mi'»B) 




(1R*, 2S*) -4-75/-N 1 (£fcteN 2 ) - [ (5-^nnK>F 

-;p-2-^;p) -n 2 (gfeteN 1 ) - [ (5-*^ju-4, 

5, 6, 7-fh7kHn^/D [5, 4-c] t!U> 5 >-2— r;V) 
n;H -1, 2-^DAW>^7$> (37jfcS'I4#:B) (0. 2 0 

g) ^^^DD^^> (7ml) M^t, h>JX5 1 Jl/7^> (0. 16 
ml) *5J:^^>x;l/^-;l/^n»J F (2 8 m 1) &jmz.T^U\ZT 2 0R#f!5 

*7^D7h^77>f- (^nn^> : ^^y-;V=3 0 : 1-*1 5 : 
1) TMi£U SHUte^ (6 7. 9mg) ^ifi7^7 7X@#:i:bT# 

X H-NMR (DMSO-d 6 ) (5:1. 40-1. 55 ( 1 H, m) , 1. 6 
5-1. 85 ( 2 H, m) , 1. 90-2. 05 ( 2 H, m) , 2. 15-2. 
25 (1H, m), 2. 41 (3H, s), 2. 75-2. 95 (4H, m) , 
2. 92 (3H, s), 3. 55-3. 80 (3H, m) , 4. 10-4. 20 
(1H, m) , 4. 45-4. 55 (1H, m), 7. 08 (1H, s), 7. 
15-7. 20 (2H, m) , 7. 41 (1H, d, J = 8. 8Hz) , 7. 6 
9 (1H, s) , 8. 27 (1H, d, J = 7. 3Hz) , 8. 33 ( 1 H, 
d, J = 8. 1Hz) , 11. 7 7 (1H, s) . 
MS (FAB) m/z : 5 6 5 (M + H) + . 
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[»U9 0] (1R*. 2S*) (£fcteN 2 ) 

- [ (5-^DO<>F"ih2-<M -N 2 (^fdiN 1 ) - 

[ (5-^;l/-4, 5, 6, 7-fh7hHDf7^D [5, 4-c] fcHJv* 

B) 




(1R*, 2S*) (£7£teN 2 ) - [ (5-i7nn-r>H 

2 --r;i/) -n 2 (^fcUN 1 ) - [ (5-^;i/-4, 

5, 6, 7-Th7bFPf7yn [5, 4-c] tfU> 7 >-2— 

-1, 2 -^p/\^it>i?T^> (iL#^Stt#:B) (0. 2 0 

g) ^>5i70D^^> (7ml) £Jffl$§U h'JX^75> (0. 16ml) 

^'J*^M7A^n , ?h^77^- (v ? ^nn^^> : ^^y-;v= i 5 : l 

-10:1) THHSU Igj&ffc;^ (0. 1 2 g) ^^HI#:ibT#yc 0 
1 H — NMR (DMSO-d 6 ) 8 : 1. 3 5 - 1. 5 0 ( 1 H, m) , 1 . 5 
5-1. 70 (1H, m) , 1. 80 (3H, s) , 1. 80-2. 05 (3 
H, m), 2. 05-2. 20 (1H, m), 2. 47 (3H, s), 2. 80 
-3. 00 (4H, m), 3. 75-4. 00 (3H, m), 4. 15-4. 3 
0 (1H, m) , 4. 45-4. 55 (1H, m), 7. 07 (1H, s), 

7. 17 (1H, dd, J = 8. 8, 1. OHz) , 7. 41 ( 1 H, d, J = 

8. 8Hz) , 7. 69 (1H, s) , 7. 89 (1H, d, J = 7. 3H 
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z) , 8. 24 (1H, d, J = 8. 1Hz) , 8. 31 ( 1 H, d, J = 7. 
3Hz) , 11. 7 7 (1H, s). 
MS (FAB) m/z : 5 2 8 (M + H) + . 
[HSS^J19 1] (IS, 2J?, 4 S) -AT 1 - [ ( 5 - & D D-f > 2 

--r;i/) -4- (jv-^ h^->-JV-^^;p^;i/A^-r;i/) -jv 2 

- [ (5-*TJls-4, 5, 6, 7-fh7kFP^7yn [5, 4-c] fci'J 




(IS, 27?, 4 S) -4~^;i/^^->-iV 1 - [ (5-?nn<>Hh2 
— 1)V) %JV$~M —N 2 — [ (5-*3 t ;l'-4, 5, 6, 7-fh7tFn 

fr^/p [5, 4-c] tfU5?>-2— - r;w -1, 2-v^d^\ 

^>^75> (2 5 0mg) £N, N-^^^Jl^JVAT^ H (5ml) ^ 
#U JV, 0-^5^VfcF03r>-;!/y^> (14 2mg) , 1- (3 

-^fJl/75;^Dh°JV) -3-lfJWM^$F itBtm (111 
mg) , 1 -t Fn^>yh UT\/— ;H#jftHfi& (8 9mg) > N-^)V 
; E;i/xKU> (213ml) £#Px., SST19iF»bfc 0 MM^Ill, 

JW7A^n?h^77^- (y^/DD^>: J-)V=A1 : 3-* 

23:2) KTOfitSSlU m&T^JVyT^mifc (17 9mg) £f#fc 0 £tl£ 

^^;-;i/-rh7tFn7 7>[»l, l&feKBfc-x^/— ;i/ (9 6 0 

ml) ££nx.> aRHfb'&'ttf**^:. 
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1 H — NMR (DMSO-d 6 ) 5:1. 57-1. 91 (4H, m) , 1. 9 
6-2. 00 ( 1 H, m) , 2 . 10-2. 21 ( 1 H, m) , 2. 92 (3 
H, s ) , 2. 93-3. 03 ( 2 H, m) , 3. 08 ( 3 H, s), 3. 10 
-3. 28 (2H, m), 4. 16-4. 19 (1H, m) , 4. 50-4. 
52 (1H, m) , 4. 69 ( 1 H, br. s) , 7. 06 (s, 1 H) , 7. 
17 (1H, dd, J = l. 5, 8. 8Hz) , 7. 42 ( 1 H, d, J = 8. 
8Hz), 7. 70 (1H, s), 8. 33 (1H, br. s) , 8. 41 (1 
H, d, J = 7. 8Hz) , 11. 81 (1H, br. s) . 
MS (ES I) m/z : 5 5 9 (M + H) + . 

19 2] (IS, 2J?, 4 S) -N 1 - [ (5 -^DP-OF— ;V- 2 

-<;K> #;i^-;K] -4- (n 2 , N 2 -^^fMJWV/-f;i/) -n 2 - 

[ (5-^5P;V-4, 5, 6, 7-fh7kFa^7yn [5, 4-c] t°Uv 
>- 2 — O10 -1, 2-y^DA^>y75> itm^ 

H 
0 

»|1 3 4i|WIil©^T, (IS, 2 J?, 4 S) -4-^;V^^v'-iV 1 - 

[ (5-^Dn^>M-2- r;i/) -iv 2 - [ (5-^;i/- 

4, 5, 6, 7-fh7kHn^/P [5, 4-c] Wz?>-2-^M t> 

'H-NMR (DMSO-d 6 ) 5 : 1. 4 9 - 1. 5 4 ( 1 H, m) , 1 . 7 
6-1. 81 (2H, m) , 1. 89-1. 93 (2H, m) , 2. 07-2. 
17 (1H, m) , 2. 33-3. 60 (1 4H, m) , 4. 15-4. 19 
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(1H, m) , 4. 40-4. 47 (2H, m) , 4. 70-4. 72 (1H, 
m) , 7. 04 (1H, s) , 7. 17 (1H, dd, 1 = 2. 0, 8. 5H 
z) , 7. 42 (1H, d, J = 8. 5Hz) , 7. 70 ( 1 H, s) , 8. 1 
7-8. 22 ( 1 H, m) , 8. 41-8. 43 ( 1 H, m) , 11. 80 (1 
H, b r . s ) . 

MS (ESI) m/z : 5 5 8 (M + H) + . 

immm 193] (is, 2 r, 4 s) - n 1 - c (6-^nn+; u >- 2 

—i)V) %)Vtf~M -4- (N, N-^^^l/^^/t^-f;!/) — N 2 — C (5 
-*^)V-4, 5, 6, 7-fh7tFD?7yn [5, 4-c] tfU^>-2 
-^)V) -1, 2-->^n^\^>^T^> 



mMmi 1 8 ^IWJficD^T (1 S, 2R, 4S) -N 2 - (tert-^h 

3rv-#;i/2fc;v) — n 1 — [ (6-^nn+/iJ>-2- f;K> - 

4- (AT, AT-S^^Ho&JWt^;]/) -1, 2-^DA^>i?75>^i 
fD^MX^y-;k»T^Sb7£©^, 5-;*3\7V-4, 5, 6, 7-T-h^t 
HD^TVd [5, 4-c] If' Ji?>-2-%)Vtf>M V^VAMtm-grg-® 

1 H — NMR (DMSO-d 6 ) d : 1. 4 5- 1. 6 0 ( 1 H, m) , 1 . 7 

5- 1. 90 (3H, m) , 1. 90-2. 00 (1H, m) , 2. 00-2. 
20 (1H, m) , 2. 80 (3H, s) , 2. 90 (3H, s), 2. 99 

(3H, s) , 3. 10-3. 30 (5H, m) , 3. 56 (1H, br) , 
4. 10-4. 20 (1H, m) , 4. 40-4. 70 (2H, m) , 7. 88 




0 
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(2H, s) , 8. 15 (1H, d, J=8. 6Hz) , 8. 22 ( 1 H, 
s) , 8. 52 (1H, d, 7=8. 6Hz) , 8. 72 ( 1 H, d, J=8. 
3Hz) , 8. 89 (1H, d, J=8. 3Hz) . 
MS (FAB) rn/z : 5 5 5 (M + H) + . 

[StSifeMl 9 4] (IS, 2R, 4S) -N 1 - [ (5-^DP-4-7;i/tD 

OF— )V-2— tM -4- (n, N-^p^kfr^A^-f ;W , 

-N 2 - [ (5-*3\M/-4, 5, 6, 7-fh7kHaf7yn [5, 4- 
c] b°U^>-2—f;v) #;W?~;i/] - 1, 2-y^nA^>^75> % 



1) ##M1 5 9 t.mWi<D-j3®n? (IS, 2R, 4 S) — N 2 — (tert-7' 

h^->*;i/fc;v) -4- (n, N-i^^;j/#;i//t^-f;i/) -i, 2-->^n 

5 - ^ a a - 4 - yMu^ > 2 -*;;i/^>m 

(IS, 2R, 4S) — N 2 — (tert-^f^M-JW -N 1 - 
[ (6-^Dn-4-7MD^>H-;V-2--f;i.) -4- 
(2V, JV-^^^;i/^;w^-r;0 -l, 2 -v^n^u->v : T^>s#7t„ 

2) Hjl^Jl 1 8t|i|iCD^T (IS, 2R, 4S) -N 2 - (ter.t-7* 
V^lstDV^—M — N 1 — [ (6-^DD-4-7Mn<>F-JP-2-'f 

;w #;i^-;ki -4- (jv, jv-^^;i^;w^-r;K> -i, 2-->^a^\ 
^ 5 > * 4 s^^u- >mmrc$m vrc<D%, 5-^^-4, 

5, 6, 7-fh7tFDf7yn [5, 4-c] t? U V>- 2 -#;M?>& 




451 



WO 01/74774 



PCT/JPOl/02945 



X H-NMR (DMSO-d 6 ) 8 : 1. 2 4- 1. 9 8 (6H, m) , 2 . 3 
3-3. 33 (6H, m) , 2. 81 (3H, s), 2. 90 (3H, s), 
2. 99 (3H, s) , 4. 12 (1H, br. s) , 4. 3 0-4. 7 0 (1 
H, m) , 4. 60 (1H, br. s), 7. 21 (1H, s) , 7. 27 (2 
H, br. s) , 8. 37 (1H, d, J = 8. 1Hz) , 8. 43 ( 1 H, 
d, J = 7. 6Hz). 12. 11 (1H, s). 
MS (FAB) m/z : 5 6 1 (M + H) + . 
[**6m9 5] (IS, 2R, 4S) -N 1 - [ (7-^DD-f V^'J>- 

3— r;v) -4- (n, n- v^^;i/^;i/A^-r;i/) -n 2 - 

[ (5-^^;l/-4, 5, 6, 7-fh7kFnf7yn [5, 4-c] tfU^ 
>-2—4)V) %)Vtf~M -1, 2-^DAW>^75> 



mmmi 1 8 trnmo^m-r (i s, 2r, 4s) -n 2 - (tert-7> 

;W -4- (at, iV-^p<^;^;i//^-f ;w -l, 2~i/?a^v>5?7$ 
>sfiainsmx^y— ju^TMaufeo^, 5-^^;i/-4, 5, 6, i-j- 

h^th'D^/D [5, 4-c] tfU^>- 2-^;V^>m U^^Alil 

1 H — NMR (DMSO-d 6 ) 5:1. 45-1. 65 ( 1 H, m) , 1. 7 
0-1. 85 (3H, m) , 1. 95-2. 10 ( 1 H, m) , 2. 10-2. 
20 (1H, m) , 2. 80 ( 3 H, s) , 2. 92 (3H, s) , 2. 96 
( 3 H, s ) , 2. 95-3. 10 ( 1 H, m) , 3. 10-3. 40 ( 3 H, 




0 
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m) , 3. 70-3. 80 ( 1 H, m) , 4. 20-4. 30 ( 1 H, m) , 
4. 40-4. 60 (2H, m) , 4. 65-4. 80 ( 1 H, m) , 7. 89 
(1H, m) , 8. 26 (1H, d , 7=8. 8Hz) , 8. 38 ( 1 H, 
s), 8. 60 (1H, s), 8. 85-9. 00 (2H, m) , 9. 33 (1 
H, m) . 

MS (FAB) m/z : 5 5 5 (M + H) + . 

ItiMMll FXalSftffi (IC#) <D$m 
9 6 n^-i 9 D h \zm*mM 10;il, 100 mM h U X ■ 2 0 0 mM 

Iftth'J^A- 0. 2%BSA (pH7. 4)||$4 0/il, 0. 0 5U/ 
m 1 fc h FX a (HXWt-ERL HFXa-1011, S'J/tffl 
»«*atTjSW^«fc^3R) 10ii lS^ftb. 750 MM S2222 

(Ch r omo g e n i x*±) 4 0ml £Un?U iiaT4 0 5 nmlZ&tf %>W% 
m<DmW (mOD/min) SW^bfc. OTc^Klcfc D > #<ft#©ia*%** 

as (I C 50 ) £3&»fc. 

(%) = (l -ir->y;i/(DOD^-n>hn-;vc9 od) xioo 
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FX aia^f^ffl ( I C 50 4fi) 




8 6 nM 


Me$]8 


1 6 nM 


^}S09 1 o 


8 3 nM 


H^ill 5 


9 2 nM 


^JS0fl4 1 


3 6 nM 


^JfcM 6 8 


4. 1 nM 


^Jfi^ 7 0 


2. 7 nM 


MmM 12 4 


4. 2 nM 


^&S0iJ 14 3 


3. 5 nM 


14 4 


2. 5 nM 


SHJtM 16 7 


1. 4nM 


m&09 17 6 


3. 3 nM 
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it^oD mm 



i. (i) 

Q'-Q 2 -C (=0) -N (R 1 ) -Q 3 -N (R 2 ) -T l -Q 4 (1) 
^n^v-S^b ; 

mmm^mt & zt%& %>mm & b < \s*mn<D 5-6 e 
c: t hfc&mm% b < t&fmao 5-6 lo^i^, 

IM^T§ £ £ fe & sg&fti fe b < iz^mmco 2 gttticfete 3 gift©#g^^t: 

cm, 

itJI^feb < 1 - 6 <D7)\,*\s>& 

mm& % v < yt&ffijt<Dmm9k 2-6 or )\,*r~ v >m, 
mm& l < uftwfcommm. 2-6 v>m, 
m-N (r 3 ) - 

R 3 «7KmM^^fc«T;i/^;VSS«T§ 0 ) , 
S-N (R 4 ) - (CH 2 ) m- 

SM^ft^ c <h ^. 2 ffficoi^fp b < te^fno 5-6 Moif iHSt^S, 
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SmS^Wt"^) 21 <h fe $> & 2 ffi^^fn b < fc£F&5ftl<Z> 2 3 WkOffi 




TIB (D 
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^ 7kmm. yjl^jvm, y;i/^r-;yS, tji*~)V&, An^>gf, /\n^r 

M-JV7W75 7E *M+y7W7$;i, 7 IVu^X ;t^~ 

;vt^/s, 7J^^^*M^7^ymM, tuw^-om, T)v* 
ts^ttfei^N, N-z?r )V*)]/K )vn^ )vm. n-t;ht-;i/;*uwx 

6 I©^tiIil*;^-JVt+y7J^JH, ItS^ttTfeJ:^ 3-6 

xM^7$/«, 7;w^;^^75/7;^;n, tv-jvxjv*~ 
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& y^;wi^^>*> ^;v#^->r;wi/^->s> y~>;w-^>^£fcte 

u — ;vy;i^-;ug, Bm»£WT£££t>&£^xny u~;i/X> ems^W 
t§ctfeMAfD7U -;i/T;v^r-;vs, ems^^-r § z. t % % %m o & 
b < CT^fn© 2 iitt^fcte 3 5Stt©ig^^fl^K3Ss^ ems^wr & z. t t> & 

& mm % b < CTt&f D © 2 gift s 3 Utt © fii-aig^pSg * * b ; 

torn. ttzvmi&mm&feittnbfDN-ttzsFo 



#^->;i/*v #;M^>y;i/^;i^ yv-;ws, y;P3^>#;i/;fc;i/S, y;i/ 
;i/Sfeb<«r;p^^->»Tsm$nTfeJ;v^ac-;i/X : £^b ; 
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y>m^ 7)v*)vm, T)v*r~)vm, rji^—jim, Apy/mH, t 

Kd^'>7M;V3£, TVkn^v-^ 7Jln*z/7Jl*Jim, ftJlM^Jim, 

tuitf^yji^fjim, zui/^^Jim, 75y;i 




=^>;i/^ ft ji^^t Ji^jim, 7^>jh, *;wt*>r;^ yjiu^ftji 

7$-)lM, 75y7S*fe{i7^3^y*M-Ji^7;WSWo ] , 




C*'*', X ! te, CH 2 , CH, NH, NOH, N> OSfcfiiS ; 

Aay>if, t;1/^;ps, y;i/^n;i/^ yji^-jim, ADy;7MJi/ 

kFD^m T;i/n^^ T)Vtt*sT)V*)V&. ftJl^z/ 

jim, ftji^^yji^jim, T->;i/S> ftjm^jim, yjm^ftji^- 

Jim, 75^/I*fdi7^n^^M^7Wi^t, ] , 
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X 2 U, NH, N, OtfdiS^l; 




pffi, ->rys> ADy>if, x;wi* x;^~;i/fi, tvi^—;^ a 

7^^yssfctt7;p3^y*;i/^;v7Ji/^M** 

To ] o 

3. (D ^ SqW, 
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X»tt, NH, NOHL N, OSfcfcfcS &tt?U R l8 »7j<*0^TS 0 , 
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X 2 te> NH, OScfc&S&jKU X 3 teN, CSfettCH^U X 4 te 




4. 54; (1) *K SQ'^\ 

5. 5£ (1) SQ 1 ^ 
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ams &m t % n t % $> z> b ? / v/ u 

Wtt&Wf* d £ h ? b F P^n tf U 

wutswrs c t feftst^/a tf u swat* 

& n t fe * § z? b f p b d a b u v 5 ;!/*, 
fiiig^Wf & e t fe^^-r- h 7 b h p bp p b u s^wg* 
BJfcS&^rr & ntfc&SbanbU^ 

emS^Wi" 5^tfe*5tfnnf7!/U 

& E <h £ § 5=- h 7 b H P ^ > V U 
fiilS^WT 4, 5, 6, 7-rh7kHD-5, 6-^h^5P 

P->^7Vn b u ^-^S, 

7kHnf7 V* P b U ^-JUTS D ; 
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mm h?mm^ /> ««ms£^rr § c t & § 2 n *> l < raffia* n ©5~ 

6 l0lif^Xt^5it3S 1-3 ©V^fn^ 1 ^wefc©^^ ^01, 
7. 5£ (1) *Q 3 ^ 



8. ^ (1) ST 1 ^;!/^— ;i/^7?*sit^i'-7©Vi > rn^i^{c: 

9. 5£ (1) #, »Q 4 ^\ 

4-7MQXfiJJH, 4-^'n ; ex^u;i/», 4- 

6- y*vn^E-2-^y^)p^ 6 -X.^~JV- 2 -j-y^ll/M, 7-yn 

7 -yjvtiru- 2 -J-y^-jVM, 1 -^u^~ 2-^7^ 

7 - x^x;i/- 2 5-^dd-OMP-2— r;PS, 5 
-yjV-ta^>^—)V-2—i)Vm, 5-yn^>Hh2-<j^ 5- 

x^x;w >K-;i/-2— r;i/*, 5 -^^;w> 2 — r;i* 5-^7 
p p - 4 - y^a^ > f— ;]/- 2 — r 6 - # p p< > f— 2 — 
fi, 6 - ? ji^n-f > 2 — r;vs. 6 ~y*u^ > F— ;v- 2 — tjv 
s, 6-x^;w>H— ;i/-2 — r;wx, 6-^;m>f-;v-2 — r;v 
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6 5-^DD^/Wx>-2 — OPS, 5-7MnWWx> 

-2 — (JIM, 5 -^DH>yft7i>- 2 --r;i/& 5-x^-;w^>y 
ft7x>-2-^;H, 5-^^;i/^> N 7^^ai>-2--r;i/S, 

P-4-^;i/^-n^>y^^a:>- 2 — C^X, 6-^DD^>W7x> 

-2 — (jim, Q-y)v-tu^>v^y^y-2—^)vm, 6-yu=e^>v 

tt7x.>- 2 — Dim, 6-3l^-~)l^>V^y^>-2—Dim, 6-* 
fM> , 7ft7x>-2-l'M, 5-;7UU^^/77>-2 — OVX, 5 

- y )i$r ti^>"Jy?>- 2 — r 5-7P^>y77>-2--< 
5 -x^-;w^>v:7 7>- 2 — r;vs, 5-^^M>77 7>- 2 

5 -^DD-4-7MD^>777>- 2 --r;VS, 6-^UD^/7 

^>-2 — 01M, 6-7Mn^>y77>-2-i , ;n, 6-^D^e^>y 
y9>-2 — f)l^ Q-x.?--)l^>Vyy>-2 — Oim, G-*^)l^> 
s fyyy-2-^)im, 6-7DDt/iJ>-2 — t)l^> 6-7M0^7'J 

>-2— r;i/S> 6-7d^7 u>-2— r;PS> 6 -x^^yij >- 2 
— f;i/*, 7-^Dn^y'j>-3-f;H, 7 -y;^n^/ u >- 3 —f ;v 

-^pn-f v^y u >- 3 —01m, 7-7Md^v+7 g >- 3 — r;vs r 

7 -r/n^f y^v g >- 3 —i)l&, 1 -x5Px;i/-f y^7 g >- 3 — OPS 

T&sat^ 1 ~ 8 oviTn^ 1 ^^iam©ft:^#f, ^-©^ ^nhwmmm 

10. 5£ (1) ^ »Q 3 ^ 




465 



WO 01/74774 



PCT/JPOl/02945 



- n - r)V^r)V^)vn^ )vm, n - y ;i/^r - n - y ;w^-r )vr 
iV^H, N-y^n^^wve-i*;^ N-y;i/^;k-N-y;Vn^ 

t;v^;i-x;v^-;i^t;1/^;vs, giiX^WUTfe J;^ 3~6 M©^S^W?t 

y y ;i/^;i/S_h ctn^fLx fe ^ n - y ; wi/^un^-r ;pt 
y;wi/S±t;iBmX£3rbTfe£^N, N-^y;i/^;u#;wvE-r 
;vy;i^;i/^ y;^;vx;v*— ;i/y^y*> 7Ji/^xM^ji/7^;7Ji/^ 
jvm, ^v*> i^teyv^^s^To ] T&£§t^*Ri~9©vv^;n 

Ho 

1 1. if^i~i o<D^n^im\zmm(Dih^, torn, ^tnzomm 
i 2 . it ^ i~io m^nfr i ^tBis©^^ -^©^ tti^omm 

466 



WO 01/74774 



PCT/JPOl/02945 



Mo 

1 3 . m$m i~io (D^-rnfr i mizmmoxt^m, ^om* ^n^omm 

14. 1 ~ 1 0 (D^-ftlft 1 ^CfBm<7Mfc;^, ^(D*^ ^n^©gl 
1 5 . it^M 1-10 ©ViTO 1 ^fcSBfc©^^ ^tlbOmm 

(S IRS) , (MODS) , #^tt^^<DJk 

16. w^jg i ~ i o (D\,^n& i ^ib«(7)^^, ^(du, Jtnz&mma 

17. at&s i ~ i o outn^ 1 ^lat^fr&tN ^©m> ^ne>©^fn 

1 8 . it^jg i ~ i o <z)v^fn^ i mzfmoit'&m. ^-©e ^ne>c»s 

19. m^mi-i o(D^~rn^imizmm,(Dih^, ^(Dm., ^ne>©« 
>bffimm> m\j>m, mmm> Bift, «s«#iRjfo&*^ ^ttifo. 

SSHS> (S IRS) , &m$£?f& (MODS) , fcft 

467 



WO 01/74774 



PCT/JPO 1/02945 



2 0. TIB©— jBSsS (4) 

HN (R 1 ) -Q 3 -N (R 2 ) -T^Q 4 (4) 




2 1. TIB©— *25£ (9) 

Q'-Q 2 -C (=0) -N (R 1 ) — Q 3 — NHR 2 (9) 
,9 .5 10 




468 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/02945 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07D209/12, 209/42, 401/12, 401/14, 409/12, 417/12, 417/14, 471/04, 
487/04, 495/04, 498/04; 513/04, 513/14, C07D519/00, A61K31/404, 428, 
429, 4365, 437, 4439, 454, 4545, 4725, 5025, 5377, A61F7/02, 9/10 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

C07D209/12, 209/42, 401/12, 401/14, 409/12, 417/12, 417/14, 471/04, 
487/04, 495/04, 498/04, 513/04, 513/14, C07D519/00, A61K31/404, 428, 
429, 4365, 437, 4439, 454, 4545, 4725, 5025, 5377, A61P7/02, 9/10 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS, REGISTRY (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


EX 


WO, 01/27090, Al (Meiji Seika Kaisha, Ltd.), 
19 April, 2001 (19.04.01) (Family: none) 


1, 8, 11-17 


PX 


JP, 2001-11071, A (Mochida Pharmaceutical Co., Ltd.), 
16 January, 2001 (16.01.01) (Family: none) 


1-3 
11-17 


PX 


WO, 00/53264, Al (Du Pont Pharmaceuticals Company), 
14 September, 2000 (14.09.00) (Family: none) 


1, 11-17 


X 


JP, 2000-086S59, A (Takeda Chemical Industries, Ltd.), 

28 March, 2000 (28.03.00), 

RN=2 6229 0-2 9-9 , etc. (Family: none) 


1-17 


X 


WO, 00/6570, Al (Ortho-McNeil Pharmaceutical, Inc.), 

10 February, 2000 (10.02.00), 

RN=257635-29-3 

& AU, 9952218, A & EP, 1102766, Al 
& NO, 2001000456, A 


1-17 


X 


WO, 00/4001, Al (Laboratoire L. Laf on) , 
27 January, 2000 (27.01.00), 
RN=2 56344-2 7-l, etc. 


1-17 



Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories Df cited documents; 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

K P" document published prior to the international filing date but later 



"T" later document published after the international filing date or 

priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

" Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
05 June, 2001 (05.06.01) 


Date of mailing of the international search report 
19 June, 2001 (19.06.01) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/02945 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 



X 



X 



X 



& FR, 2781221, A 
& EP, 1098889, Al 



6c AU, 9946293, A 



WO, 99/45939, Al (Merck & Co., Inc.), 
16 September, 1999 (16.09.99) , 
RN=243962-58-5 

& AU, 9928976, A & EP, 1061934, Al 

& US, 6117842, A 

WO, 99/20606, A2 (J. URIACH & CIA.S.A.), 
29 April, 1999 (29.04.99), 
KKN22 353 5-51-1, etc. 
& AU, 9921513, A 

US, 5852045, A (Merck and Co., Inc.), 
22 December, 1998 (22.12.98), 
RN-190190-67-1, etc. (Family: none) 



1-17 



WO, 96/38426, 
Company) , 

05 December, 1996 (05.12.96), 
RN=17 0726-54-2, etc. 

Sc US, 5849736, A 

6 HU, 74690, A 
Sc IL, 111721, A 
Sc CA, 2222147, A 
& BP, 832076, Al 
Sc UP, 11-504651, A 
Sc US, 6114328, A 



Al (The Dupont Merck Pharmaceutical 



1-17 



1-17 



1-17 



Sc CA, 2174838, A 

& EP, 970950, A2 
9409337, A 
Sc AU, 9660243, A 
& CN, 1202893, A 
& BR, 9609151, A 



Sc ZA, 



WO, 98/46599, Al (J. URIACH & CIA. S.A.), 
22 October, 1998 (22.10.98), 
RN-2148 37-58-8, etc. 
Sc AU, 9875263, A 

WO, 98/6707, Al (Du Pont Merck Pharmaceutical Company), 
19 February, 1998 (19.02.98), 
RN=203641-08-l, etc. 

& ZA, 9706248, A & AU, 9739706, A 

Sc EP, 922039, Al & JP , 200051620, A 

WO, 97/48395, Al (Du Pont Merck Pharmaceutical Co.), 
24 December, 1997 (24.12.97), 
RN=170723-31-6, etc. 

& AU, 9736409, A & US, 6185453, A 

US, 5668159, A (Du Pont Merck Pharmaceutical Co.), 
16 September, 1997 (16.09,97), 
RN-=l9791-76-2, etc. (Family: none) 

WO, 97/14417, Al (Merck and Co., Ltd.), 
24 April, 1997 (24.04.97), 
RN=l9019 0-67-l, etc . 

Sc AU, 9674322, A Sc EP, 866705, Al 

& JP, 11-513686, A 

WO, 96/38426, Al (Du Pont Merck Pharmaceutical Co.), 

05 December, 1996 (05.12.96), 
RN=170723-15-6, etc. 

6 US, 5849736, A Sc AU, 9660243, A 



1-17 



1-17 



1-17 



1-17 



1-17 



1-17 



Form PCT/ISA/210 (continuation of second sheet) (My 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/02945 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 




& EP, 832076, Al & JP, 11-504651, A 
& BR, 9609151, A 




X 


WO, 96/37482, Al (Du Pont Merck Pharmaceutical Co.), 
28 November, 1996 (28.11.96), 
RN=185536-57-6, etc. 

Sc CA, 2222050, A & AU, 9658761, A 
& EP, 832077, Al & JP, 11-511745, A 
Sc US, 5811441, A 


1-17 


X 


WO, 95/18111, Al (The Du Pont Merck Pharmaceutical 
Company) , 

06 July, 1995 (06.07.95), 
RN=1696 04-71-1, etc. 

& US, 5563158, A & AU, 9514000, A 
Sc US, 5691329, A 


1-17 


X 


WO, 96/26187, Al (Merck and Co., Ltd.), 
2 9 August, 1996 (29.08.96), 
RN=182198-21-6, etc. 

& US, 5719144, A & US, 5665723, A 
& US, 5719162, A & CA, 2211890, A 
Sc AU, 9649256, A & EP, 810994, Al 
Sc JP, 11-501907, A 


1-17 


X 


WO, 95/18111, Al (Du Pont de Nemours, E.I., and Co.), 
06 July, 1995 (06.07.95), 
RN-1696 04-71-1, etc. 

Sc US, 5563158, A & AU, 9514000, A 


1-17 


X 


WO, 95/11228, Al (Sumitomo Pharmaceuticals Co., Ltd.), 
27 April, 1995 (27.04.95), 
RN=169458 -00-8 , etc. 

Sc CA, 2174516, A & AU, 9478627, A 
Sc EP, 725059, Al & CN, 1138322, A 
Sc AT, 198739, A & US, 5707994, A 
& US, 6048854, A 


1-17 


PX 


WO, 93/1603 8, A (Searle, G.D., and Co.), 
19 August, 1993 (19.08.93) , 
152151-43-4, etc. 

Sc US, 5264457, A & AU, 9336617, A 


1-17 


PX 


WO, 00/59913, Al (Yamanouchi Pharmaceutical Co., Ltd.), 

12 October, 2000 (12.10.00), 

RN=299900-09-7 

& CN, 1271731, Al Sc JP, 2000-351782, A 


1-17 


X 


WO, 00/35900, Al (Aurora Biosciences Corporation) , 
22 June, 2000 (22.06.00), 
RN=277309-44-l 
& US f 6X43492, A 


20,21 


X 


WO, 98/57952, Al (Sepracor Inc.), 
23 December, 1998 (23.12.98), 
RN=218463-00-4, etc. 
& AU, 9882586, A 


20, 21 


X 


WO, 98/45262, Al (Menarini Ricerche S.P.A.), 
15 October, 1998 (15.10.98), 


20,21 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/02945 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



RN=2l4487-97-5 
& ZA, 9802952, A 



& AU, 9875228, A 



X 



X 



X 



X 



X 



X 



Chemical Abstracts, Vol.129, Abstract No. 275469, 
RN=213460-06-l, etc. , J. Org. Chem. , (1998) , 63 (20) , pages 
6762 to 6763 

Tetrahedron Letters, (1998) , 39 (13) , pages 1713 to 1716, 
RN=205495~66-6 

J. Am. Chem. Soc . , (1997), 119(6), pages 1484 to 1485, 
RN=187458-ll-3, 187458-13-5, 

Tetrahedron Letters, (1996) , 37 (45) , pages 8165 to 8168, 
RN=133891-95-4, 183891-97-6 

J. Chroraatogr . , A, (1996), 724(1+2), pages 79 to 90, 
RN=176957-04-3 , 177185-61-4 

JP, 6-174919, A (Fuji Photo Film Co., Ltd.), 
24 June, 1994 (24.06.94), 
RN-16191-60-6 (Family; none) 

J. Med. Chem., (1993), 36(23), pages 3526 to 3532, 
RN=151227 -27 -9, 151226-77-6 

J . Med. Chem., (1975), 18 (11), pages 1088 to 
94,RN=57154-72-0 



20, 21 

1,7, 8,10 
1,4,7,8,10 
20, 21 
1,2,4,7,8,10 
1,4,5,7,8, 10 

20,21 
1,4,7,8,10 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/02945 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. |3 Claims Nos.: 18,19 

because they relate to subject matter not required to be searched by this Authority, namely: 

Claims 18 and 19 relate to methods for treatment of the human body by therapy. 



2. 



I | Claims Nos.: 

because they relate to parts of the international application that do net comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



I | Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

Compounds set forth in claim 1 have a common (invariable) structure 
composed of an amido group and a nitrogen atom bonded thereto through either 
ethylene or two adj acent carbon atoms of a cyclic group . However , many compounds 
having such a chemical structure are publicly known as disclosed in the documents 
cited below, and therefore the chemical structure is not considered to be an 
important structural element. Thus, this international application dose not 
comply with the requirement of unity of invention. Similarly, the inventions 
of claims 1, 2 0 and 21 also do not comply with the requirement of unity of 
invention . 



1. | | As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. ^ As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional f e e . 

3. O As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. No required additional search fees were timely paid by the applicant. Consequently, this international 

search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest 



I | The additional search fees were accompanied by the applicant's protest. 
| | No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1992) 



m»mwm-& pct/jpo i/o 2 945 



Int. Cl 7 C07D209/12, 209/42, 401/12, 401/14, 409/12, 417/12, 417/14, 471/04, 487/04, 495/04, 498/04, 513/04, 513/14, 
C07D519/00, 

A61K31/404, 428, 429, 4365, 437, 4439, 454, 4545, 4725, 5025, 5377, A61P7/02, 9/10 



b. mmtn^it^-m- ; 

m^n^tcm^mmm- mm^n^m (ipo ) 

Int. Cl' C07D209/12, 209/42, 401/12, 401/14, 409/12, 417/12, 417/14, 471/04, 487/04, 495/04, 498/04, 513/04, 513/14, 
C07D519/00, 

A61K31/404, 428, 429, 4365, 437, 4439, 454, 4545, 4725, 5025, 5377, A61P7/02, 9/10 



CAPLUS, REGISTRY (STN) 



^^_-y — * 






EX 


WO, 0 1/2 70 90, Al (MEIJI SEIKA KAISYA, LTD. ) , 1 
9. 4M. 2001 (1 9. 04. 0 1) (7 7 ^^U 


1, 8, 
11-17 


PX 


J P, 2001-11071, A (M0CHIDA PHARMACEUTICAL CO. , 
LTD.), 16. 1M. 2001 (16. 0 1. 01) (7r5!)- 


1-3 
11-17 


PX 


WO, 00/53264, Al (DU PONT PHARMACEUTICALS C0MPAN 
Y), 14. 9J3. 2000 (14. 09. 00) (7t$!I 1 -4 
U 


1, 

11-17 



3 cm<a»%tcbxwtimmit*ix^z>. 



H *- b < tt„<0<KffliJ*aft =SrH-r-r 5 „ » t . i^-f - _ 
rpj H^ttlJUBHU-ex *=»o_5fe „©_£»©__ _Jfe 5 ttW 



rxj 4#„H3S©*_:£R"?fco-c. _i«_4r»©*-ca-W 
tyj e&\zm : &<n&z>xmr*&oT > _igdtSfc__,(Di u 

r&j p— /<fyh7r ? $tt 



hbrwhe _t vfc 0 

0 5. 0 6. 0 1 


nffi_4Hr«>_iB 19.06.01. 


H^HWSf/r (ISA/JP) 
100-8915 


_fg#-§" 03-3581-1101 p 1 


4 P 


9 15 9 


_ 3 4 9 0 



aPCT/ISA/2 10 (12^) (1 99 8^7^) 





pct/jpo 1/02945 


c 














X 


JP, 2000-086659, A (TAKEDA CHEMICAL 
INDUSTRIES, LTD. ) , 28. 3 ^ . 20 0 0 (28. 03. 0 
0) RN=262290-29-9fl£ (~7-r ^ U <— tt\ ) 


1-17 


X 


WO, 0 0X6 5 7 0, Al (ORTHO-McNEIL PHARMACEUTICAL, 
INC.) , 10. 2 J!. 2 0 00 (1 0. 0 2. 0 0) , RN=257635~ 
29-3 & 

AU 9952218 A&FP 1 1 0 ? 7 fi fi A 1 & 
NO, 2 0 0 1 0 0 0 4 5 6, A 


1-17 


X 


WO, 00/4001, Al (LABORATOIRE L. LAFON) ,27.1 
n. 2 000 (27. 0 1. 00) , RN=256344-27-l^& 
FR. 2781221 A & A T J 9 9 4 6 9 9^ A 
EP, 109888 9, Al 


1-17 


X 


WO, 99/4 5939, Al (MERCK & CO. , INC. ) , 16. 9 
H l Q o q Mr 09 991 RN^^Qf^-^R-R &■ 

AU, 9 9 2 8 9 7 6, A&EP, 1 0 6 1 9 3 4, A1& 
US, 611784 2, A 


1-17 


X 


WO 9 9/2 0 6 0 6 A2 (T IIRTACH ft PTA S A ? Q 
An. 1999 (29. 04. 99) , RN=223535-51-1^& 
AU, 9921513, A 


1-17 


X 


US, 5 8 5 2 0 4 5, A (MERCK AND CO., INC. ) , 2 2. 12' 
M. 1998 (22. 12. 9 8) , RN=190190-67-l# (7r 5 V 


1-17 


X 


WO, 96/38426, Al (THE DUPONT MERCK 
PHARMACEUTICAL COMPANY) , 5. 12 if. 199 6 (05. 12. 
9 6), KN=170726-54-24£& 

US 58497 3 6 A*r A ?i 74fiqs A jo- 
HU, 74 6 9 0, A&EP, 9 7 0 9 5 0, A2& 
I L, 111721, A&ZA, 9 4 0 9 3 3 7, A& 
CA, 2 2 2 2 1 4 7, A&AU, 9 6 6 0 2 4 3, A& 
EP, 8 3 2 0 76, Al&CN, 1 2 0 2 8 9 3, A& 
JP, 1 1 -5 04 6 5 1, A&BR, 9 6 0 9 1 5 1, A& 
US, 6114328, A 


1-17 


X 


WO, 98/46599, Al (J. URIACH 
1 OM. 1 9 9 8 (2 2. 1 0. 9 8), 
AU, 987526 3, A 


& CIA. S. A. ) , 2 2 . 
RN=214837-58-8^& 


1-17 



KPCT/ISA/2 10 (*2^«-i?©»*) (1 9 9 8^71) 





S£ttiBI#5- PCT/JPOl/02945 


C . 












mrntz 


X 


WO, 98/6707, Al (DU PONT MERCK PHARMACEUTICAL 
COMPANY) , 19. 2%. 1998 (19. 02.. 98), RN=2036 
41-08-14&& 

ZA, y r U o Z 4 o , A&AU, y f a y f u o , Aoc 
EP, 9 2 2 0 3 9, Al&JP, 2 0 00 5 1 6 20, A 


1-17 


X 


WO, 97/48395, Al (DU PONT MERCK PHARMACEUTICAL 

rn \ o a -i o H 1 Q Q V f 9 /I 19 RM=1 707?? 
LU. Z4t, 1 Zii. 1 y a i \ 6 *k • • X 6 . *7 / / , ruN x * v/ r £G 

-31-6^& 

AU, 9 7 3 6 4 0 9, A&US, 6 1 8 54 5 3, A 


1-17 


X 


US, 5668159, A (DU PONT MERCK PHARMACEUTICAL 

CO. } , lb. y/j. 1 y y / u o. u y . y / ; , / yi to 

-2m (7r^; y-&u 


1-17 


X 


WO, 97/14417, Al (MERCK AND CO. , LTD. ) , 2 4. 4 
J. 1997 (24. 04. 97), RN=190190~67-1#& 
AU, 9 6 7 4 3 2 2, A&EP, 8 6 6 7 0 5, A1& 
JP, 11-513686, A 


1-17 


"V 


WO, 96/38426, Al (DU PONT MERCK PHARMACEUTICAL 
CO.), 5. 12 M. 1 9 9 6 (0 5. 1 2. 9 6 ) , RN=170723-1 
5-6^ & 

US, 5 8 4 9 7 3 6, A&AU, 9 6 6 0 24 3, A& 
EP, 8 3 2 0 7 6, Al&JP, 1 1-5046 5 1, A& 
BR, 9609151, A 


1-17 


x 


WO, 96/37482, Al (DU PONT MERCK PHARMACEUTICAL 
CO.),. 28. 1 1 J§ . 1996 (28. 1 1. 96), RN=185536 
-57-6^ & 

CA, 2 2 2 2 0 5 0, A&AU, 9 6 5 8 7 6 1, A& 
EP, 8 3 2 0 7 7, Al&JP, 1 1-5 1 1 74 5, A& 

TTO C O 1 1 /I /I 1 A 

US, 5811441, A 


1-17 


X 


WO, 95/18111, Al (THE DU PONT MERCK PHARMACEUTI- 
CAL CAMPANY) , 6. 7H. 1995 (0 6. 07. 95) , RN=16 
9604-7 1-1^ & 

US, 5 5 6 3 1 5 8, A&AU, 9 5 1 4000, A&US, 5 
6 9 1 3 2 9, A 


1-17 


X 


WO, 96/26187, Al (MERCK AND CO. , LTD. ) , 2 9. 8 
M. 1996 (29. 08. 96) , RN=182198~21-6^& 
US, 5 7 1 9 1 44, A&US, 5 6 6 5 7 2 3, A& 
US, 5 7 1 9 1 6 2, A&CA, 2 2 1 1 8 9 0, A& 
AU, 9 6 4 9 2 5 6, A&EP, 8 1 0 9 9 4, A1& 


1 — 17 



iS;PCT/ISA/2 10 OB 2-*— 3*01**) (1 99 8*7^) 



SmWfff PCT/J PO 1/0 2 9 4 5 



/•J / >-* If T» 




mm-rz 




JP, 11-501907, A 




X 


WO, 95/18111, A 1 (DU PONT DE NEMOURS, E. I. , AND 
CO.) , 6. .7M. 1 9 9 5 (0 6. 0 7. 9 5) , RN=169604-71~ 

m& 

US, 5 5 6 3 1 5 8, A&AU, 9 5 1 4 0 0 0, A 


1-17 


v 


wr^» Q /I 1 9 9 R A 1 f^IMTTfiMO PHARMrFIfTTPAT S TO 

LTD. ), 27. 4 . 1995 (27. 04. 95), RN=169458- 
00-8^ & 

CA, 2 1 7 4 5 1 6, A&AU, 9 4 7 8 6 2 7, A& 

AT, 1 9 8 7 3 9, A&US, 5 7 0 7 9 9 4, A& 
US, 604885 4, A 


1 — 17 

-X. JL 1 


X 


WO, 93/16038, A (SEARLE, G. D. , AND CO. ) , 19. 8 

H 1 Q Q Q ( 1 Q OS Q 1 qoi ql — AQ— A.££i&r 
S3 • J. 57 1? *$ V. X C7 . U O . Z) £> ) i IDzilOl ^tO lif OC 

US, 5 2 6 4 4 5 7, A&AU, 9 3 3 6 6 1 7, A 


1-17 


PX 


WO, 00/59913, Al (YAMANOUCHI PHARMACEUTICAL CO. , 
LTD.), 12. ion. 2000 (12. 10. 00), RN=29990 

CN, 1271731, Al&JP, 2000-351782, A 


2 0, 2 1 


X 


WO, 00/35900, Al (AURORA BIOSCIENCES CORPORA- 

TTrwn oo a B o n n n f 9 9 n n^l PN=977^0Q— 
1 lUNJ , Z Z . ZUUU v,zz. uo. u u ^ , JtuN— z / < out? 

44-1 & 

US, 614349 2, A 


2 0, 2 1 


v 
X 


WO, yo/O/yoZ, /\ 1 ^oiirlX/iUUxv JUNO, y , ^ o . J- ^ 
J3. 1998 (2 3. 12. 98), RN=2 18463-00-4^ & 
AU, 9882586, A 


2 O 2 1 


X 


WO, 98/45262, Al (MENARINI RICERCHE S. P. A. ) , 1 
5. 10M. 1998 (15. 10. 98) , RN=214487-97-5& 
ZA, 9 8 0 2 9 5 2, A&AU, y 8 / o Z z o , A 


2 0, 2 1 


X 


Chemical Abstracts, vol. 129, abstract no. 275469, RN=2 13460-06-1 
% & J. Org. Chem. , (1998) , 63 (20) , p. 6762-3 


1, 7, 8, 
1 0 


X 


Tetrahedron Lett., (1998) , 39(13), p. 1713-6, RN=205495-66-6 


1, 4, 7, 
8, 10 


X 


J. Am. Chem. Soc. , (1997), 119 (6) p. 1484-5, RN=187458-ll-3, 187458-1 
3-5 


1, 4, 7, 
8, 10 



HSPCT/ISA/2 10 0S2"!— (1 9 9 8^7^) 



p c t/ jpoi/02945 



c («%) . BiM-rs^mfebtu^jcm 



X 



X 



X 



Tetrahedron Lett. , (1996) , 37 (45) , p. 8165-8, RN=183891~95-4, 1838 
91-97-6 

J. Chromatogr. , A, (1996) , 724(1+2) , p. 79-90, RN=176957-04-3, 17718 
5-61-4 

JP, 6-174919, A (FUJI PHOTO FILM CO. LTD. ) , 2 
4. QM. 1 9 9 4 (2 4. 0 6. 9 4) , KN=16191-60-6 (7 r 

J. Med. Chem. , (1993)', 36(23) , p. 3526-32, RN=1 5 122 7-27-9, 151226-77 
-6 

J. Med. Chem. , (1975) , 18 (11) , p. 1088-94, RN-57154-72-0 



2 0, 2 1 



1, 2, 4, 

7, 8, 10 

1, 4, 5, 

7, 8, 10 



2 0, 2 1 



1, 4, 7, 
8,10 



iSPCT/ISA/2 10 (JB2^-^0«*) (1998^7^) 



BRtURtf PCT/JP01/02945 



5*^8^3^ (PCT17*(2)(a)) fflSgti^ £ 0|Sl»§ti*©aftia «J W*»^H<D-g|5^oV^^ 



i 



4. □ mmA^^£mMm^mn&mmmmHi^^<>tc(o^ z:<?>mim&&&t±* m^mm^wi^mm 



KPCT/1SA/2 10 (Ifl^- l?V>Wm (1) ) (1 9 9 8^71) 



